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eX “* : 
try nay NOTES 


8 stated in the last year's report, the partition of 1947 and the mtegration of Part B 

and C States in the Indian Union have necessitated a reorientation both of the 
£ A administrative machinery and legislative policy of the Government of India con- 
cerning its ancient monuments... The Department has now to spread its organization 
| over 11°4 lakh square miles instead of 7° lakh square miles in undivided India. Iv has 
planned to do so by realigning the boundaries of the existing seven circles and, consistently 
| with economy, adding to them only two major circles as an experimental measure with- 
| out pressing, at this stage, for two minor circles also; The new circles mainly comprise 





the integrated Part B and C States and wae Bea there is an addition of some 520 - 


monuments of national importance, which had hitherto been looked after by the States 
concerned, to the list of monuments already declared protected and maintained by the 
Central Government. In the Seventh Schedule of the Constitution Act of India, which 
deals with the legislative powers of the Union Government and of the States, archaeolory 
has been partly decentralized as ex lained in Ancient India, no, 6, page t. 

Tn fulfilment of the statutory o ligation thas imposed on the Government of India, 
Parliament passed in November, 1951, ‘The Ancient and Historical Monumerits and 
Archaeological Sites and Remains (Declaration of National [mportance) Act’, by which 
the monuments and sites previously protected in what are now known as Part A States 
ander the Ancient Monuments Preservation Act of 1904 were re-declared to be of national 
importance and, what is more important, # large number of monuments and sites in 
Part B States, being of national importance, have now become the responsibility of the 
Central Government. For the purpose of the above act the selection of monuments 
of national importance has, however, been made with the help of the States concerned. 
Monuments in Part © States, which are centrally administered, ipso faclo remain the 
responsibility of the Centre, Lt remains to be seen, however, to what extent the State 
Governments evince real interest in monuments, sites and remains which are now in their 
charge. So far as the maintenance of monuments of national importance ip Part B States 
is concerned, the Central Government, pending the setting wp of its own machinery, is 
utilizing the agency of the State Governments which will be reimbursed by it for all 
expenditure incurred on them as from the ist April, 1950. It is to be hoped, however, 
that this agency system will be terminated as soon as possible 

ad 7 s a a * . 

Explorations in Bikaner.were resumed and upto the end of 1951 some 150 ancient 
mounds were plotted in the dried-up river-beds of the Sarasvatiand Drishadvati About 
twenty of these sites are of characteristic Harappa culture, the existence of which. finally 
establishes the eastward spread into the Indian Union of that culture which had been 





NOTES 


surmised previdusly by the discoveries made by me at Kotla sa irae Ripar in Ambala 
District of Panjab. HarappS sites extending into the Drishadvati valley may be 
taken, more appropriately, to be an eastern variety of this culture. Another score of sites 
with a characteristic grey ware, akin to what has been found at a number of sites such 
as Hastinapura, Ahichchhatra, Baghpat, Tilpat, Panipat, Mathura etc., is helpful in 
narrowing down the interval of time between the carly historic and the Harappi 
cultures which still remains a Dark Period of Indian History. 


* . = * = cd ih 


The further sequence of cultures is clearly revealed by the excavations carned ow 
ai Hastinapura, where the dig of 1951 has unrayelled five main ede of occupation. The 
lowest one yielded a dull red ware with poor ochre wash, which seems to have its analogues 
in the pottery discovered at the Gangetic copper hoard sites of Bisauli, Rajpur Pars ete. 
though this point requires further investigation. It was succeeded by the painted 
grey ware ctc., associated with copper arrow-heads, The occurrence of a great flood, 
represented at the site by an extensive erosion of the mound, seems to have ended this 
phase. The occupation was again started im about 6oo s.c. by the * N.B.P_'-using people 
who also used kiln-burnt bricks and ring-wells for soakage and had square punch-marked 
currency pieces of beaten silver or copper. This occupation seems to have suffered 
devastation by a great fire. But the site was again inhabited during the Suga and 
Kushan periods, indicated by countless terracotta objects of the former anda few coms 
and a Bodhisattva image of the later. The last period of habitation came after a great 
lapse of time during the eleventh century and continued for some hundred years. This 
culture was characterized by pre-Mughul glazed pottery with a com of Balban (4.0. 1266-87) 
dating the phase. a | 

2 = * : z = = 

Every effort is being made to bridge, or at any rate narrow down, the gulf of 
time in the Dark Period referred to, and to this end operations are being extended over 
northern India and the peninsula to corroborate or modify the sequence of the early 
cultures of India, 


M. 38. Vats 


PORKALAM 1948: EXCAVATION OF A MEGALITHIC URN-BURIAL 
By B. K. THarar 


The south-western coastal styip of India is well-known for its large variety of megalithic burial. 
monuments, but their chronological and cultural relations with one another and with similar monuments 
dcewhere in south India can be established only by a series of excavations in typncal examples. 
The present article describes the result of an excavation, conducted by the author in 1945, mm ane such 
rs at ‘> an urn-burial surrounded by a laterite circle and covered by a granite capstone. The 
family likeness of the ceramic types and fabric noticed here and at Brahmagirt and other megalithic 
sites no daubl indicates an alliedness of the different groups comprising the southern megalithic complex, 
though the different shapes of the monuments and the variations in the burial-customs represented therein 


seem (0 preclude an absolute homogeneity. 
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1, INTRODUCTORY 


ORKALAM, literally meaning « battle-field,’ lies two and a half miles to the north 
Pa ‘Kunnamkulam in the Talapalli taluk of Trichur District, Travancore-Cochin 
LL State. The site, only 50 ft. above sea-level, lies on the low sloping laterite-forma- 
tion which passes by imperc tible gradation into sandy clay or oreree Until recently, 
the site had been extensively despoiled for building material ; it had long served as an easy 
‘quarry for the local roads. The Vedakad temple, the most sacred p ce of worship of 

lo¢al priestly class, the Nambudris, is built on the site itself, This spoliation has 
robbed the monuments of uiany essential features and appendages with the result that 
no coherent plan of the site with all the type-montuments is feasible. 

. Consequent upaff the discovery of the site, Shri P. Anujan Achan, the State 
Archacologist to s€ Cochin Government, conducted some excavation which was more 
in the nature off “summary digging " primarily intended to collect finds. Nevertheless, 





-ked the boundary of the territarics of the Raja of Cochin and the Zamorin of Calicut 
prominently as a battle-field in their quarrels. {Information from. Shri P. 






|. Deptt, Cochin State Yor the year crag Me. (4.0. 1947-48) (Ernakulam, 1949), 
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the excavation revealed, though superficially, the potentialities of the site. In 1946, 
Sli V. D, Krishnaswami, at that time the Prehistorian of the Department of Archaeology, 
carried out an intensive survey of the megaliths of the Cochin State,‘ and his pioneer 
work had the merit of bringing order out of chaos. -As an obvious sequel to this survey 
was an excavation, I was deputed, in the early part of the year 1948, to excavate some of 
these burials. However, I had wo proceed shortly afterwards to SisupSlgarh to take part 
in the excavation there and could not therefore open up more than one burial. 

The work was undertaken in close collaboration with the State Department of 
Archaeology and with the assistance of Shri N, R. Banerji. For the preparation of 
ploloeranns and drawings illustrating this article my thanks are due to Shri Muntswami 

‘aicker, Photographer, and Shri Bhaskaran Nair, Draftsman of the Southern Circle, and 
to Sh L. Dutt and Shri Ram Prakash Khare of the Excavations Branch of the Depart- 
ment. 

An account of this short excavation has already been published,? but the deserip- 
tion is in many Ways incorrect. The main objective of this paper is, therefore, to present 
the results of the excavation in a systematic and correct way, 


4, SCOPE OF THE WORK . 


"The Kerala region, the south-western coastal strip of India, is situated between 
the Western Ghats and the Arabian Sea. Being walled up from the mainland, it 
naturally developed certain individualities of culture which are also manifest in the funeral 
customs: The characteristic megalithic monuments of this area, viz, the fopi-kaly or 
umbrella-stones, kudai-kaly or hood-stones and rock-cut caves. do not occur elsewhere. 
Apart from these, multiple dolmens, port-hole cists, menhirs and wns are also met with 
in this area. Variants of the latter types are encountered in other parts of south India 
as well, notably in Coorg and Coimbatore, Salem, Madura, Chiaepat and “Timmevelly 
Districts of Madras. A survey of three regions, viz. Chingleput District and the former 
States of Pudukkottai and Cochin, undertaken in the years 1944-48, revealed that the 
monuments in each zone, although belonging to a common megalithic complex, as attested 
to by their sepulchral nature and the use of iron and black-and-red pottery, differed 
considerably from:-each other in, structural details and type. The exact nature of these 
monuments, however, remained to be established by ¢areful digging, Choice fell frst 
‘apon the monuments in Cochin State. Instead of taking a monument peculiar to the 

<crala region, it was decided to start with a type which is common both to Kerala and 
Tamilnad (pl, 1), so that the evidence revealed at one place could be usefully employed 
for the other and correlation made possible. Porkalam provided the desired coimcidence. 
Here, in addition to the rock-cut caves, also existed dolmens, port-hole cists within 
stone circles and urns. Since the rest of the available types were either disturbed or already 


excivated, a beginning was made with the urn-type. 


*V_D. Krihnaswami, "Prehistoric Cochin’, paper read at the 34th Indian Science Congress, 
Anthropology and Archaeology Section, Delhi, 1947, | 
=n, Rep. Arch, Depul,, Cochim State, op. ci, pp. 14-16. 2 
*L. A. Krishna Tyer, * The prehistoric archaeology of Kerala’, Madern Retjew, March 1946, 
pp. 1Ba-go; V. D. Krishnaswami, * Megalithic types. of south India‘, Ancient India, no: 5 (1949). 


pp- 38 Le a ‘ : 
#4 Rrshnaswami,' Megalithic types, pp. 36-41. 
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The urn-burial is perhaps the simplest of the megalithic monuments.‘ The struc- 
tural details are as follows. First, a circle was demarcated on. the surface with dressed 
or unhewn blocks of stones, which, in many cases, are now missing. In the centre, a pit 
of a convenient size, slightly wider than the maximum diameter of the intended urn, was 
scooped out with a ah stepping on one side. The lower portion of the pit was made 
conical to hold firmly the urn, normally pyriform in shape. In this otherwise cylindrical 

it, the funeral furnishings were placed in two fillings : (a) within the urn and (4) over- 
lving the urn. The monument was finally sealed with a capstone. 


3. CHRONOLOGY 
The date of the megalithic tombs in India still remains, to a great extent, a problem. 


There is in fact no means Of ascertaining their date unless each type of monument in different 
regions is excavated and correlated, if possible, with a corresponding town-site. In recent 
years considerable attention has been directed towards a thorough survey of the monu- 
ments, and though a comprehensive list is yet to be prepared, the amount of information 
we now possess about them is quite encouraging. As, however, much still remains lo be 
collected, any dating of these monuments at this stage will necessarily be provisional, 

Sepulchral urns have so far been recorded at Adichchanallir,* Korkai and Kayal* 
in Tinnevelly District, Pallavaram and Perianattam in Chingleput District, Dadamputti 
and Paravai in Madura District? and Wyn4d5 and Travancore® on the Malabar coast. 
At none of these places was any specific date ascribed to them.7 The Porkalam urn-bunial! 
resembles in essential details that at Dadampatti, where the dual distribution of the funeral 
furnishings is also noticed. Neither of these sites can, however, be dated independently 
by the recovered objects. Further, in the absence of a habitation-site in the vicinity of 
Porkalam, a correlation of this typical megalithic culture with any corresponding culture 
at such a site has not been possible. However, it is to be noted that the technique and 
fabric of the pottery recovered from this monument (below, pp. 8 ff.) are absolutely identical 
with the megalithic ware of Brahmagiri and other sites in south India. Although a 
majority of the pottery-types differs at each place, this idenuty of fabric, partially BppOries 
by the similarity of rudimentary forms, is not without meaning. Furthermore, the use 
of iron, a necessary adjunct of the southern megalithic culture, is attested to at all these 
sites, An inter-relationship in the south Indian megalithic complex is therefore obviously 
indicated. One phase of this culture has been dated at Brahmagiri to a period between 
circa 200-86. and the middle of the first century A.p." 


‘Por a comparative study, ste K. de B. Coxtringtom, * Indian caitn-and-urn-burials . Man, 


special India number, NXX, no. 10 (October, 1939), pp. 190-96. 
7 Alexander Rea, * Prehistoric antiquities in Tinnevelly', An. Rep. Arch. Surv, ind., 1902-03 
(Calmutta, $904), pp. ant ff . i --) 
2 R. Caldwell,’ Explorations at Korkai and Kayal’, (indian Antiquary, V1 (Bombay, 187 7)»pP- Bo-#4. 
Alexander Rea, ‘Some pre-historic burial places in southern India °, Jour. Asiatic Soc. Beng., 


LVI, pt. I (1988), PP. 48 if. ! | 

od. A. Cammiade, * Urn burials in the Wynaad, southern India", Man, op. cit, pp. 183-7 5 
for more sites in Madras, see * Observations upon ancient sites in. the neighbourhood of Kalugumalai 
Madras Presidency’, thid., pp. 137-89. . 

* Caldwell, ‘Sepulchral urnsin southern India’, fndian Antijuary, VI (Bombay, 1877), pp. 279-80, 
The Adichchanallir um-burials have been vaguely considered to be contemporary with the 
Pandyans_ Cf. Rea in An. Rep. Arch. Sure. Ind., op. cit. on 

. R. E. M. Wheeler, * Brahmagiri and Chandravalli 1947 ; megalithic and other cultures in 
Mysore State", Amamt India, no. Pig pS , pp, 200-02 ; also Appendix C, p. goo. 
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The only factor at Porkalam, which can serve asa cross-check to the above dates, is 
the occurrence of etched carnelian beads (fig. 5 ; pl. VB), some of the designs of which, 
notably nos. 1, 2 and 5, are closely paralleled clsewhere and are dated to about the first 
century A.D. (below, p. 14). This agrees with the terminal date of the Brahmagiri 
paseietils culture, arrived at with a fair amount of precision after the consideration of the 
evidence from town-sites like Arikamedu and Chandravallii The lower limit of the 
Porkalam urn-burial monuments is rather difficult to determine. We have to borrow 
the indirect evidence of the megaliths at Sulur in Coimbatore District, where, amongst 
Other things, etched carnelian beads (although with different designs) were found in 
association with a bronze coin of Eran struck in the third or second century 8.c.' Two 
Of the Porkalam beads, nos. 9 and 11, having kava analogues at Bhir Mound, Taxila 
(below, p. 16), would also support this date. The Porkalam um-burials seem, therefore, 
to belong to a period ranging from ¢irra third century 5.c. to first century an 


4. DESCRIPTION OF THE MONUMENT (fig. ¢; pls, [E-IV) 


The monument consisted of a circle of dressed laterite blocks with an average external 
diameter of 16 ft. In the centre was a granite capstone flush with the ground (pls, | B 
and I] ie The granite must have been imported from the neighbouring outcrop, three- 
fourths of a mile away, which is the nearest quarry. The major axis of the monument 
Was 291" magnetic (March, 1448). : 

The excavation revealed in the centre @ cylindrical pit, on an average § ft. in 
diameter and 44 ft. in depth (pi. 11 B). The pit seemed to have been further dug in a 
conical section into the hard laterite rock toa depth of q in, On the south-eastern side 
was noticed a rough step or shallow ramp, 9 to to im. in depth, presumably to assist in 
the a rement of funerary furnishings. 

At the bottom of this pit was placed a pyriform urn, with a truneated round base, 
g fi. 2 in. in height and 1 ft. in. in diameter at the mouth and 2 fi, g in, at the bulge 
(fig. 4; pl. OT). Inside the urn, at its base, lay the following objects (pl. TV A) :— 
d 1, Seven pots {pls IV Aand VA). The pots seem fo have been shaken from their 
intended position. The bones which were ponaby deposited in the central pot with 
a lid on were found in a mess badly crushed below the pot and the ring-stand. 

4. Three iron implements (hg. 6; pl. VI), One tanged dagger, 114 in. long and 
on an average 1) in. wide, was lying flat on the brims of two bowls (pl. IV A), the other 
Iwo, 6 in. and 5 in. long respectively and of indeterminate use, were resting against the 
conical side of the urn. | 

. Fortyeight beads, fortyone of which were of etched carnelian, ‘These belonged 
possibly to two strings which were hung from the terracotta hooks provided immediately 
below the neck of the urn. These beads, together with the two Nokes were collected 
from ee base ae the ii after removal of the pots, — | 

‘bove the pots there was no filling ; the subsequent filling amountn to a few inches 
only must have percolated through the top. The un ag Covered with a tid. (fig. 4}. 
The otis also pee upto the ms ies ‘ a ia | 

erlying the lid was arranged the bulk of pottery, being a of not less than 
eighteen pots (pl. IV B}. Above these the pit was filled up with gravelly loose earth 
to the ground-level to form a low mound. over which rested the capstone, There was no 
eccupation on the site prior to the building of the monument, a 





__ ‘H.C. Beck, ‘Notes on sundry Asiatic beads—heads from megalithic tombs and midden’ 
Sulur taluk aid neighbouring districts’, Met, op. df, pe t7a. = gan eaase far 
"See alsa Codtinston rington, op. «il. p. 196. 
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5, THE POTTERY 


The entire range of the pottery recovered from this monument is wheel-madec 

seemingly on a slow wheel;' the only exceptions to this rule are the big pyriform urn anc 
the four-legged vases,.of which the lower part alone including the legs is hand-modelled. 
The larger portion of this pottery belongs to the well-defined class of black-and-red ware, 
produced by inveried firing under reducing and oxidizing conditions of the kiln, It has 
usually a burnished surface which shows crackles, presumably caused by on hae 
The paste, although sufficiently graduated, is not consistently fine and contains a small 
amount of fine gravel as tempering material. The core, which is normally grey, shows 
air-holes 0p ae Before firing the pots were wet-smoothed and theregfter with 
a coati slip. They seem to have beer fired at a low temperature since the body is 
nat hath enough and easily crumbles if the pots are kept in water for long, 
The all-black ware, of which there are six examples, was fired caver completely 
reducing conditions. The types represented in this ware are : lids (fig. 2, 8 and 4) ; 
ring-stands (fig. 2, 14-16) and a deep bowl (fig. 2, 6). Red-slipped ware is.also present, 
but its range is confined to four-legged vases (fig: 3, 17 and 18) ; an ordinary vase (fig. 2, 
13) ; and pyriform urn and its lid (fig. 4). | 

In technique and fabric this thic pottery resembles that from Brahmagiri 
and other megalithic monuments in the Deccan and the south. Beyond that there seems 
to be no correspondence between these industries except for the similarity of such 
rudimentary types as the bow! and the dish (fig. 2, 1-7).* Salt-glazing, which seems to be 
# normal feature of the Porkalam megalithic ware, is completely absent from the megalithic 

ttery of Brahmagiri, although it is present in the same region on the megalithic pottery 
rom Chandravalli! The latter two sites also do not yield ring-stands which are common 
at Porkalam and other sites in Cochin, as also in Tinnevelly, Chingleput, Salem, Madurai 
and Coimbatore Districts of Madras.4 Similarly the graffiti on the pots at Porkalam do 
not agree with those on the Brahmagiri ones. The lid at Brahmagiri has a ring-terminal,5 


7 


while that at Porkalam is flat at the top fg. 2, 8 and g). Lids with ring-termi 
however, occur in the pottery recovered from the thic caves at Kattakampal,” 
aa s; : me ithic * eee Sriewat ie seeps pot at Porkalam. is 
1¢ four- vase (fig. 3; t7 and 18), of whic in t is no parallel at Brahmagiri, 
where, in the cists, Nate aed vases were evicohintered:® i ney 4 
In the g phical region called Kerala quite a number of monuments have 

heen opencd.® ese include rock-cut caves, dolmens and cist-circles. The recovered 
pottery is not unlike that of Porkalam. Four-legged vases occur commonly in these 


eS — 


‘The mechanism termed as slow wheel consists of a flat alab of stone of 
pe on which the clay can be slowly revolved with ane hand Wie iene ones 
wr 

* Cf, Anctent India, no. 4, p. 210, fig. 9, CB; p. 233, fig. 24, T86 and T87 ; p, 2st, fig, 16, Crs. 

‘Ibid., p. 274, Ne 4. a : = a 

*References aa above. ttery is housed Government Museum, Madras, 

* Ancient fniia, op. Gh pe 237, Bi 13, Pa. Moras ~ o 

Pottery available in Archaeological Museum, Trichur. 

> J. M. Casal, Fowles de Virampatnam-Arikamedu, rapport de Inde ot de Uoceident ave environs de 
Pore Chrétienne (Paris, 1949), p- 51, fig. 18, bo, “Te 

rM 1h Raghewan, * Che Pocket enves of Males eA lili 

9M: iD. wan," I caves of bar", Anishnaseamt 7 

Volume (Madras, 1936), pp. 384 £. sl “eal 
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monuments.’ Significantly enough some of the megalithic tombs im Coorg? and Cochin 
have yielded both the three-legged and the four-legged vases, The form of the four- 
legged vases al Porkalam is roughly paralleled by that of the three-legged ones recovered 
from Savandurga.* | 

‘We have, therefore, different local industries sharing a Commonness in pottery- 
fabric and evidently belonging to the same culture-comples. but having no specific resem- 
blance- between the pottery types of each other. Identity of fabric, partially supported 
by some similarities of form, does, however, suggest some inter-relationship. 

The date of this pottery has been tentatively fixed (above, p. 5). There ts no 
other available evidence to justify any revision al tlie Moment. 

‘The following select types are ‘Hlustrated. Of these, nos. 1 and 2 are represented 
both in the deposit inside the urn and that overlying ; 168, 3, 6, 810 and 1yare peculiar to 
the deposit inside the urn (pls. IV A and V A) while the remaining, twos. 4, 5, 7, G- 14-13 
and. 15-18 occur only it the secondary deposit above the urn. | 
Fics. 2-4 


x. Bowl of black-and-red ware with a vertical sharpened rim and a round base, 
Of fine fabric, it is treated with a ship both externally and internally and is salt-glazed. 
2. Bowlofblack-and-red ware, variant of the above type but with a bluntly carinated 
profile, Of fine fabric, it is treated with aslip both externally and internally and issalt-glaxed, 
3, Bowl of bhick-and-red ware with a vertical internally sharpened rim and sides 
oto a flat base, Of fine fabric, it is treated with a slip both externally and imter- 
nally and is salt-glazec. 
Bow! of black-and-red ware with a vertical featureless rim, cylindrical profile 


anc fiat base. It is further distinguished by a weak groove below the rim and also bears 
ost-fring graffiti om the exterior Of fine fabric, itis treated witha slip both externally and 
internally atid is salt-glazed. Tt was found resting on a ring-stand and was covered with a lid. 
Deep boat of black-and-red ware with a closing internally sharpened rim, 

low girth and a round base. It bears @ pre-firing incised lattice-pattern on the outside. 
Of fine fabric, it is treated with @ slip both externally and internally and. is salt-glazedd. 
ft was found resting on 9 ring-stand and had a lid upon it. Aualoeies exist at Tinnevelly.* 
6. Bow! of polished black ware with an incurved featureless rim, globular profile 

and an imperfectly flat base. It ig characterized by a depression at Uiec rim evidently 
to receive the lid and post-firing grafliti at four places on the outside, Of fine fabric, 
tie treated with a slip both externally and internally and is salt-glazed. It was found 
Iving with a lid on the mouth side (no. 8) and a ring-stand on the bottom side (no. 14)- 


ib 


Originally, therefore, it must have had a lid over it and rested on a ring-stand (pl. V A). 
The skeletal remains found below the pot were probably deposited init, Analogues occur 
at ab urn-burial site at [lanji, near Kortalum.? are : ; ' 
7 Dish. of black-and-red ware with a vertical internally thickened rim and sides 
Gnatricted to & sagger base. OF fine fabric, it js treated with a slip both externally and 


internally and is salt-glazed. Analogues. occur at Brahmagiri,® 


+ W. Logan, ‘ Fine! of ancient pottery in Malabar’, /ndiat Antiquary, VU (1870). pp. 309-11. 
Pottery available in the Government Museunt, Madras, and the Archaeological Museum, Trichur, 
*M. J. Walhouse, Archaeological Notes", /ndtan Antiquary, TV (x875). Pe 15: 
*B. RB. Branfill; ‘On the Savandurga rude stone cemetery, central Maisur’, éndian Antiquary, 
X (1881), pp. tr. | | 
wae ep. Arch. Sure, Madras aid’ Coorg, 1go2-03 (Madras, rqog), pl. VE 
® Caldwell, *Sepulchral urns", 0p. et, fig. 1 facing p. 279: 
6 Ancient. Inditty op. tits, P. 211, fig. 10, Cig. 
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8. Lid of black ware with a short vertical externally rooved rim-base and hollow 
horizontally splayed-out terminal, Of fine fabric, it is reaed with a slip both externally 
and internally. 

d of black ware with a vertical internally thickened rim-base and a hollow 
horizontally splayed-out terminal. Of fine fabric, it is treated with @ slip both externally 
and internally. : 

ro. Wase of black-and-red ware with a horizontally splayed-out featureless rim, 
concave neck, globular profile and a rounded base. Of fine fabric, it is treated with a 
slip both externally and internally and is salt-glazed. 

a1. Vase of black-and-red ware with an everted externally thickened rim, short 
vertical neck, globular profile and a round base. Of fine fabric, it is treated with a slip 
both externally and internally and ts salt-glazed. 

s2. Vise of black-and-red ware with a short vertical sharpened rim, internally 
ledged oblique shoulder, bluntly carimated, and a round base. It is characterized by a 

ve on the shoulder. OF fine fabric, it is treated with a slip both externally and inter- 
nally and is salt-glazed. It was found resting on a ring-stand, 

12. Vase of red ware with a flaring externally thickened rim, concave neck and & 
enaitinse. Of fine fabric, it is treated with a slip only on the outside. It was found 
resting upon a four-legged vase (no. i). 

14. Ring-stand of black polished ware. Of fine fabric, it is treated with a slip 
both externally and mternally. Analogues occur abundantly at Adichchanallir,’ 
Arikamedu? and sites in Coimbatore and Chingleput Districts} and in Cochin.* 





— 
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15. Ring-stand of black polished ware having weakly corrugated sides. Of fine 
fabric, 1 is treated with a slip both externally and internally. 

16. Ring-stand of black polished ware having a recurved rim-base. Of fine fabric, 
it is treated with a slip both externally and internally. 

17- Vase of ware with a flaring featureless rim, vertical concave neck, oblique 
shoulder and a tapering profile. [t is distinguished by four solid legs at the bottom which 
ane Rin -anciilien Of medium fabric, it is treated with a slip on the outside only. 

18 Vase of red ware with a flaring externally oval-collared rim, concave neck, 
oblique shoulder and a tapering profile. Its Senate hissy by four solid legs at the bottom 
ane are hand-modelled. Of medium fabric, it is treated with a slip on the outside 
only, 

19. Lid of red ware with an externally elliptical-collared rim-base. Of medium 
fabric, it has not been treated with any slip or wash. It was found covering jar no. 20, 

20. Pyriform jar of dull-red ware with an out-turned externally round-col 
rim, convex shoulder and a globular profile tapering to a trancated round base. It is 
further distinguished by a double row of beaded finger-tip design in appliqué on the 
shoulder. Immediately below the neck on the inner side were five hooks, two of which 
had fallen down and were collected along with other contents. “These were meant evidenily 
for hanging something, say beads ctc. (above, p. 6). A similar provision, referred to 
by Alexander Rea as ' horns’, exists in the burial-urns of Adichchanallir.' 


6. OTHER SMALL FINDS 
A. BEraps 


The monument yielded fortyeight beads, of which carnclian*® alone accounted for 
fortyone, all being etched. The etching is invariably in white over the natural red 
surface. Of the remaining seven, one was of terracotta (fig. 5, 11; pl V B, 11), while 
the rest were of an indeterminate metal. In the latter material only two shapes are 
represented (fig: 5, ro and 12; pl. V B, to and ta), of which one is a pendant, 

Etched carnelian. beads have been recovered from megalithic burials at Raigir* 
iD rtm Sulur in Coimbatore District, BilikambeS in the Nilgiris, Coorg,® Paravai? 
in: Madura District, the Shevaroy hills* in Salem District and Wynad? on the Malabar 
coast. 

None, however, was found at Brahmagiri, With the available data on udy 

etched carnelian beads, it is difficult to date ns type or design with any piss) 2 Aa 
of precision. In the Porkalam etched beads nine designs are met with. Some of these 
have a fairly wide distribution both in space and time, the most popular being the design 


‘Alexander Rea, da. Rep. Arch. Suro. dnd., op. cit, pu 118. 
. “These have been erroneously designated as glass in the An, Rep. Arch. Deptt. Cochin State, op. 
til, p. 

RY ge ae ae aaah not so far been analysed. 

‘H. * Notes on sun Asiatic beads’, M . cil., Pp. é 

*Information from Dr.-M. G. Dikshit. oer aed 

“Walhousc, of. at, pp. ia-ig. 

Mie Naalgrs sey — “ op. ct, p. 60, pl. X, 

Se ce Foote, The Fonte Collection of Indian Prehistoric and Protohistorie Antiquili lex on 
their Ages and Distribution (Madras, 1916), p. 62 ; Catalogue Raisonné, p- 252 ; also aes Philigs, 
‘Tumuli in the Salem District’, dudian Antiquary, TL (1873), pp. 224-25, bie : 

* H.C, Beck, * Beads from urn burials in the Wynaad, Malnbar coast, Aon, 4p, cil, 75. 
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on no. t, double zigzag lines enclosed within marginal lines, represented by fourteen 
examples, It occurs. on beads recovered from Brahmanabad (unstratified) ,* Bralimapuri,’ 
Mask? and Sangankallu.t As such this design had a long chronological range between 
the beginning of the Christian era and sixteenth century A.D. (being the date of the 
Brahmanibad bead according to M. G, Dikshit), Allied to this is the pea On nO. 5, 
single zigzag line enclosed within two marginal lines, represented by a single specimen. 
Identical pattern occurs on beads from Konda out,5 Maski® and Chandravalli.? These 
could be assigned to the early centuries of the Christian cra. The design on no, o, 
oblique strokes enclosed within two marginal lines, represented by five examples, occurs 
on a bead from Sirkap, Taxila, and is ascribed to the ferst century A.0." A similar desi 
appears on a bead from an * earthen-ware tomb * at Paravai,” Madura District. The 
resemblance is significant indeed. Another popular design is that on no. 7, represented 
by fourteen specimens, Exact parallels of this design are not knows se far, but a roughly 
similar pattern occurs on some beads from Maski, Kausambi and Sahri Bahlol!* ‘Colonel 
Gordon's collection). A notable occurrence i¢ that ofa cross-design appearing on no. 8, 
of which two examples were recovered. Anologues occur at Maski"! and Kauimbi," 
although at both the sites the position of the cross is different from that at Porkalam. The 
design on no. 9 deserves special mention, since a roughly similar design has been recorded 
ona bead from Bhir Mound, Taxila, assionable to arca fourth century #.c.,'3 Ahichchhatra 
(surface-collection) and Kauéambi'« Gurtuce-coltection, 

From this comparative study it would appear that the central point in the chronology 
of these beads is cirea first century A.p., leaving aside the Brahmanibad specimen. 

In the whole collection of etched beads auly three types are available : (a) ton 
barrel circular, nos. 1-5 ; (b) elliptical circular or spherical circular, nos. 6, 7 and y snd 
(¢) circular tabular, no. 8, 

The different types and designs are described below :— 


Fic. §; en VB 


1. Carnelian : long barrel circular; etched jn white with double zigzag lines 
enclosed within two marginal lines on éither side : fourteen examples. . 
Garnelian : long barrel circular ; etched in white with oblique strokes enclosed 
within two marginal fines on either side; live examples, | 


iM. G. Dikshit, Etched Beads in tutia, Deecan College Monograph Series 4 (Poona, 1949), pl. 
ao ie 


Vbid., pl M1, ¥%. 
"ln. Rep. Arch. Deptt. HE. A. the Nizam’ Dominion, 1ga6-9% (Caloute y), pl MIT A. 
“Dist Ps yy pl SV 4 | O95 7 Hy 1939), 9 
*Dikshit, Some Beads from Kondapur, Hyderabad Arch, Series no, 16 (Hytlerabad, 1952), pl. £, 2 
*Dikshit, Brehed Beads, pl, XVI, 19: An. Rep. Arch, Dent. HE E. H. the \Nizam's Dominion, op. it. 
* Dikshit, Hichied Beads, pl. XVITE, +7, . = aie sé 
no a Beck, The Beads from Taxila, Mem. Arch: Surv. Ind., uo, 65 (Delhi, tggs), pl. Tl,-25 
ip. do ; 
*Rea, * Some prehistoric burial place: in southern India ", op, ci, p. 60, ba 
Information from Dr. M. G. Dikshit, ’ Bae 
"Dikshit, Etched Beads, pl. XVI, a, 
“Thid., pl. XI, #5. 3 
"Beck, he Reads from Taxite, p- 45 pl. I, 8, 
__, “Information regarding Abichchhatri and: Kaugambi from Dr. M. G. Dikshit, who feels that 
the present specimen from Porkalam is the only bead with this pattern from south India *. 
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Aa Camelian : long barrel circular ; . etched in white with longitudinal zigzag 
lines in four quadrants along the periphery ; one cxample- 
4. Carnelian : long barrel circular; etched in white with oblique strokes enclosed 
within four longitudinal quadrants resembling herring-bone pattern ; one example. 
‘5 Garnelian + long barrel circular ; etched in white with single zigzag line enclosed 
within two marginal lines on cither side ; one example. 














Mie. 5, Beads. } 


Carnelian ; standard elliptical circular ; etched In white with three circles on 
the bey enclosing oval circles in imitation of the eye ; one example. 
spherical ; et¢hed in white with horizontal strokes enclosed within 
marginal lines, resembling ladder pattern ; fourteen examples, 
8. Carnelian : circular tabular ; etched in white with a cross ; (wo examples. 
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g. Carnelian ; standard elliptical circular; etched in white with circles all over 
the body enclosing a dash ; two examples. Rougthily similar design occurs on a bead 
recovered from Bhir Mound, Taxila, ascribable to the fourth century a.c.' 

ro. Endleterminate metal : standard barrel square; the perforation is not im the 
centre as seen in the transverse section ; two examples. 

1. Terracotta : circular annular oblate ; one example. Analogue in bone occurs 
at Bhir Mound, Taxila, and is dated fourth-third century 6.0.* 

12, Indeterminate metal ; plumb-bob type: four examples. Pendants of this 
aay in metal srescarce, but their counterparts in terracotta occur at Rajghat, Kausambt 
and Arikamedu.4 i | aaa 
| B. Ison opjeets (fig, 6; pl, VI) 

Only three iron objects were recovered from this monument, ‘All of these, as already 
stated (above, p. 6), were found lying in the poe um alone with the pottery. 
Iron objects occur abundantly in the excavated megalithic monuments of Bralumagiri 
(Mysore State), Adichchanalliir (Tinnevelly District), Perumbair (Chingleput District), 
Kil. Mondambadi near Shevaroy Hill (Salem District), Pertyakulam taluk (Madura 
District) etc: from is in fact one of the necessary adjuncts of the southern aaeeetc 
culture. Of the three objects, no. 1, viz: tanged knife or dagger (fig. 6, 1; pl. 6, 4), is 
tlie commonest type appearing in all these mapallihie monuments," 

1, Tanged knife or dagger with a roughly rectangular section. 

2. Object of indeterminate use (probably a blade) with an. oblong section, 

3. Object of indeterminate use (probably a spike) with an oblong section. 






= Skeet Pic, 6. from objects. 
{Fa oy eae 
* Information from Dr. M. a Dione ee 
‘ Ancient India, op. cit, pp. 254-57, figs, 36 and 97. 
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EXAMINATION OF SOME ANCIENT INDIAN GLASS SPECIMENS 
| By B. B. Lat 


In this article Dr. B, B. Lal, Archaeological Chemist in India, critically discusses the chemical 
constituents of a few ancient Indian glass samples, some of which were analysed and reported on 
previously and others have been analysed by ium for the ft time. The present data are admittedly 
ay Eee Jor tracing the chronological and regional developments of anctent glass-making, but 
when more material of the nature made available in this article is forthcoming, it will be possible to 
trace the full history of the industry. 


CONTENTS 


Pace 
t. Introdu 9 Bh ar . iw i ve 17 
§. Glass from Nalandd = we wy . i ane 
4. Glass from miscellaneous sites ata ~ “= a isave” Se 
5. Glass from Abichchhatrd and Arikamedu ~ ns =e ree 25 


t, INTRODUCTORY 


igin of glass can be traced to remote antiquity, though when it was first manu- 
facts is an Open question. 
> Actual glass was practically unknown in Predynastic Egypt or in the Old Kingdom, 
and the occurrence of an im Hathor head in a Predynastic grave of Sequence Date 
41 has been attributed by Petrie to importation,’ He is also of the opinion that other 
specimens of the earliest Blass, such as beads from Predynastic burials* were not indigenous 
to Egypt and those from the First Dynasty and carlier periods were imported from Asia-5 
The artificial manufacture of glass can, according to him,* be traced as far back as 2500 
n.¢, in Syria and 1500 8.c, in t,° where glass of local manufacture is plentiful in the 
Righteenth Dynasty, the oldest piece with the date 1551-1527 B.c—a large ball bead 
now in the Kehmclens Museum, Oxford,5—coming from this period. 
There is some evidence to show that Mesopotamia might have been the cradle of 
ass-industry. Glass beads have been found in large numbers in the excavation of a 
irl Dynasty cemetery at Ur.? The earliest specimen of glass (blue glass in lumps) 
as yet recorded in tamia comes from Abu Shahrein, in a deposit carlicr than the 
Third Dynasty of Ur (2100 8.c.).2. Morey has discussed some important problems of 


*Petric, Prehistoric Egypt (1920), pp. 43, 110. 
*Mclyer and Mace, & aaah iat Bilas (1902), p. 54- 
‘*Petrie in Trans. Neweonen. Soe, 5 (1924-25), p- 72. 

*Petric in Jour. Soc, Glass Teeh., 0 (l), P» 229. 
*Lucas, Ancient Egyptian Materials Industries (1434), p- 40!) ; Morey, The Properties of Glass 

ucas, off. ¢il., p. 110; Morey, op, cil, p. 22. 


(1998). Pp. 12. 
L ; 
t Woolley, Ur Excavations, 11 (1994), p. 366. 
tHatl, Phe Civilization o Contd esas he (1928), pp. 71, 104, 
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ancient glassware,’ and Thompson has discussed in detail the manufacture of glass as 
gleaned from Assyrian cuneiform tablets.* 

The history of Persian glass is very ineomp Bey knowns There is no literary 
document giving information on the production of glass in Iran in remote antiquity. 

Until recently it was believed that the earliest specimens of Chinese glass had really 
been importations from Egypt, and that glass-making became an indigenous industry in 
China only about the fifth century a.p. It has, however, now been established that glass 
of indigenous manufacture was in use in China in 550 8.¢.4 Williamson speaks of 
Chinese glass made from the rocks in the neighbourhood.5 The rocks must have been 
quartz, an interesting analogy being furnished by Pliny’s statement about Indian glass 
\see below). 

The origin of Indian glass is obscure, but there is no doubt that it was known in 
pre-Christian centuries. According to Mitra, glass was manufactured in Ceylon in the 
third century p.c.,° and Buch has drawn attention to the fact that the Arthafastra 
(probably of Mauryan date, fourth century 8.c.) describes false gems as glass and 
mentions the manufacture of glass? Coomaraswamy is of the opinion that the art of 
cone attained a high degree of perfection even in pre-Mauryan times. Accor- 

ing to Pliny, glass was made in India from fragments of rock-crystal, for which reason 
Indian glass was ‘beyond compare". He further states: ‘the people of India by 
colouring crystal have found a method of imitating various precious stones, beryls in 
ticular’.* This statement of Pliny has, however, been questioned by Kisa.'° In 
anskrit literature glass is known as hac a, but no details are available about the technique 
ofits manufacture. 

Mohenjo-daro and Harappa@, the cities of the third millennium 8.c., have yielded a 
large variety of beads, bangles etc,, mostly of steatite, paste or faience, True glass is 
absent,'' though glazed ‘objects, such as pottery, terracotta beads, steatite and faience 
have, no doubt, been found.** "This is surprising, as the manufacture of glass is not in 
reality far removed from that of glaze and the Indus valley had cultural contacts with 
Sat kim ie glass-making was an established industry in the third millennium 
B.C, (above, p.17)- . 

The earliest specimens of authentic glass come from the re-Mauryan levels of 
Bhir Mound, the earliest Taxila, and some of the glass objects nner here represent 
the largest intact examples so far recovered in this country.') Most of them are 
coloured, and some exhibit a characteristic iridescence due evidently to d. tion. 
and the deposition on the surface of lenticular flakes of silica, The lowest and middle 
strata of Bhir Mound have yielded a large number of glass beads of excellent quality."* 
‘Morey in Discavery, XI (1930), p. 64, 

"Thompson, Chemistry of Ancient Assyrians (1925). 

eee Ts hr for P Witte, Temis of Old La-¥, 

' str, 25 (1936), ; White, Tomas « 1934), 
‘Williamson, Jaurens tx North Chine, I.'p. 141. SE SI BOE 
"R. Mitra, Antiquities of Orissa, 1 (1875), py 104. 


* Buch, Economic ie im Ancient India, 1 (1924), 
* Coomaraswamy, ty of Indian and Indonesian Art (1927), p. 16. 


"Pliny, Natural Histo VU, 20. 
*K Das Gla im Alimume (1908), p. 106. | 
Marshall, Mohenjo-daro iwilization, 11 (+931), pp. 82, 
“ Ibid, pp. 3% ere ; Vats, Excavations at Harappa, Hol ate 574-82 | 
'SAn. Rep. « wrt, Ind., 1919-20 (1922), p. 19; 1921-22 (1924), p- 125) 1922-23 (1925), Pp. 157" 


“ Thid., 1919-20 (1922), p. 24. } 
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The art of glass-making had thus reached a high level of technical excellence before the 
third g.c. Specimens of ancient glass have been found near Dargai village in the 
Malakand Agency (now in Jarseig along with an earthen pot, which appears to have 
heen employed in manufacturing glass. Other specimens deal with here come from 
Bhita (near Allahabad), Nalandd’, Assam, Kurukshetra, Udaigiri in Gwalior,' Ahich- 
chhatra in U.P.” and Arikamedu near Pondicherry.) Excavation at Brahmagirit 
has produced from the Andhra levels (first-third centuries) a large number of glass beads 
and bangles of different colours. The chemical composition of these specimens is not known, 
as the material has not been examined. 

Scientific examination of ancient glass has been carried out in the West,5 but very 
little has been done in India in this direction. Though some reports are available,® 
most of them are incomplete, as physical properties, such as specific gravity, refractive 
index, strain ¢tc:, have not been studied. For want of adequate data on the composition 
and physical characteristics of firmly-dated specimens definite conclusions as to the source 
of the material and the technique of fabrication cannot be drawn, It is necessary to 
emphasize that for the determination of the origin of specimens, small amounts or traces 
of some 5 spate are of paramount importance, and for the study of these minute 
traces of ‘ key-clements ', spectrography is a very useful technique and has been widely 
adopted in the West. For example, Ritchie and his collaborators have carried out spectro- 
graphic studies on ancient Egyptian glass with very important results? Ritchie has also 
examined 5 ey nig thinese glass from pre-Han to T'ang times.” Seligman 
and his co-workers have also carried out extensive investigations on ancient glass with 

icular reference to its origin.’ | Spectrographic analysis of glass could not, however, 
carried out by the present author for want of irtecaiory facilities, and he had to content 
himself with ciel analysis. For the same reason, yah cal methods could 
not be employed to ascertain what elements were used to produce colour,'* 
Subject to the above limitations, it was thought desirable to institute a systematic 
juiry into this problem and to correlate the scattered literature on this subject, in 
er to assess the technical skill attained by the ancicnt artisans in this line, The published 
a has been critically examined and reinterpreted in the light of the data now avail- 
able. 


2, GLASS FROM TAXILA 


Some specimens of ancient glass from Taxila have already been analysed."' These 
analyses are reproduced in Table I (p. 20). 


1 An, Rep, Arch. Surv. Ind., 1922-23 (1925), p- 158): (30-34, TI (1936), Pp. 900. 
See below, M. G. Dikshit, * Beads from Ahichchhatra '. 

Ancient India, no. 2 (1945), p. 96. 

bid., no. 4 (1947-48), p. 263, 

Faust, Antiques, > T (1937), pp. 310-11. 

; oa » Rep. Arch. Suro. Ind., 1922-23 (1925). P. 1585 1924-25 (1927). P. 1395 1930-34 (1936), 


? Farnsworth and Ritchic in Toh. Studies, V1, no. 3 (1938), pp. 55-68. 


" Ritchie in Teck. Studies, V, wage os 7), pp. 209-20. +3 é 
* Seligman and Beck in Nature, CAXNXIV (19 sp g82 ; Seligman, Ritchie and Beck in 


ibid,, CAXXVIM (1936), p. 721 ; Seligman and ulletin of the Museums af Far Eastern Anti- 


quilies, no. 10 (1935), PP- ! 
Norton in 4 I (1937), pp. 76-77- 
“An. Rep, Arch. . Ind., 1924-22 (1924), p. £25 ; 1922-23 (1925), p. 158. 
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EXAMINATION OF SOME ANCIENT INDIAN GLASS SPECIMENS 


Description of specimens 


Red opaque glass, 

White opaque glass. 

Thin drawn-out strips of hacmatinum, 
Greenish blue glass tiles. 

Turquie sea powder of decom glass objert. 
Light glass fragment from task. 
Greenish bla ie tile, 

Amethyst Fragments. 

Brown glass fragments, 

Thin curved fragment of light blue glass. 
Blue glass bangle. 


All these specimens are soda-lime glasses containing appreciable amounts of potash. 
Most of the specimens are free from air-bubbles. 

specimen 1, described as a red opaque glass similar to Roman haematinum, is very 
similar in composition to specimen 3, described as thin drawn-out strips of haematinum, 
as both contain an unusually hich proportion of lead, which does not seem to have been 
found in any other contemporary or earlier glass, except in some blue Chinese beads of 
the Han period (second century 8,c.), analysed by Beck and Seli | The amount 
of lead oxide in this specimen was found to be 24-5 per cent, and this is much lower than 
the lead-content of the two specimens from Taxila described above. The use of lead oxide 
in large quantities is a recent innovation introduced about the seventeenth century, when 
crystal glass was made in England. It is, therefore, significant that as early as fourth- 
third century #.c., craftsmen of Taxila were acquainted with the use of this compound 
in glass-manufacture. Tt was, however, not used on a wide scale, as it has been detected 

in two examined specimens, 

The white opaque pias (specimen 2) and the turquoise blue glass (5) contain a good 
amount of antimony. presence of fairly quantities of antimony is significant, 
as from other countries have not been found to contain such a high entage 
of this element. The addition of antimony in appreciable amounts in special phate is 
again a recent development. 

Magnesia is present in some specimens but the proportion is not very large, and 
some magnesia can be substituted for lime with advantage.* Small amounts of magnesia 
produce glasses which have a rapid melting rate and are easy to work, but high mag- 
nesia glass is hard to melt and has a greater viscosity than is produced by an equivalent 
amount of lime. 

The use of small amount of potash such as is present in most specimens from 
Taxila is an advantage,* as it increases chemical durability and diminishes its tendency 
to devitrification. 

. Most of the specimens also contain a fairly large percentage (6 to 7 per cent) of 
lime. When too little lime is added, the glass is easy to melt but lacks durability,* 
while an increase in its proportion produces glass of i chemical durability.* 

"The specimens have a high alkali content (17 to. 18 per cent); such glass would have 
been ofa very poor quality had not lime been added in suitable proportions. At the same 


ree Sy oe ees 


‘odin and Cousen, ‘Text Book of Glass Teckmlogy (1925), p- t09 + M : 
a in and , Text: 0 1925), p- 109 } orey, of. at. p. Br. 
» Hodkin and Cousen, op. cit., p. 96. . ; 


* Morey, op. cit., p. Bo. 
* Hodkin: and Cousen, of. cit., p. T10- 


21 


ANCIENT INDIA, NO. & 


time, if the proportion of lime is much above 10 to 12 per cent, glass becomes difficult to 
work’ and shows a greater tendency towards devitrification, Glass with high silica 
content (above 72 per cent) has a good chemical durability but becomes very hard and 
difficult to melt and tends to devitrify, No glass specimen from Taxila shows an unduly 
high proportion of silica. 

Three complete conical flasks of sea-green colour were found at Sirkap, the second 
city of Taxila.* These, probably the largest specimens of intact ancient glass objects 
so far found in India, were formed by blowing glass. Ii has been concluded, therefore, 
that the Taxila craftsmen were acquainted with the art of glass-making and glass-blowin 
as well as with the more advanced art of decolourizing glass by means of ese 
colouring it with various metallic oxides. In fact, they confirm Pliny’s statement (above, 
p. 18) that the Indians were skilled in the art of colouring glass to imitate precious gems. 

Other important glass objects from Taxila include tiles found in the Dharmarajika 
Stipa erected during the reign of ASoka (third century 8.¢,).2 Here, excavation revealed 
a floor of glass tiles of bright azure blue and a few other colours, viz. black, white and 
yellow. These tiles average 10} in. square and 14 in, in thickness and are of transp 
glass, the first complete specimens of their kind so far brought to light. They bear testimony 
to the specialized knowledge of moulding large objects and possibly also of annealing, for 
such heavy glass objects require considerable expert attention in annealing for r i 
iriternal strain. The state of preservation of the tiles and their freedom from fracture od 
devitrification demonstrate a high level of technical excellence in manufacture, It is interest- 
ing to recall here the Chinese tradition based on the annals of the Wei dynasty (A.. 986-557) 
that glass-making was introduced by Indo-Scythian merchants from north-west India, 

Varshney has recently commented on Sanaullah’s interpretation of these analytical 
data on Taxila glasses and has made some interesting observations.? He is of the opinion 
that, contrary to the view of Sanaullah, the origin of Taxila glass was probably quite 
distinct from that of other antique glass such as Assyrian, Egyptian, Babylonian and 
Roman. According to him, with the exception of one isolated example of a Babylonian 
glass from Nippur, dating to about 250 B.c. and having a silica content of 7i14 per 
cent and a total acidic oxides content of 74 per cent, no single antique glass specimen 
compares favourably even with the three Taxila glasses (nos. 4, 7 and 10 of Table I) 
so far as the high silica content of about 71 to 72 per cent and the total acidic oxides content 
of over Pi per cent of the latter are concerned. These specimens have a high silica con- 
tent and about 6 to 7 RY per cent of magnesia and lime, while the alkalis are about 7° 
per cent. Even the Nippur sample is distinctly of a different origin, as it has an al 
content of 12 per cent and lime and magnesia content of over (0 per cent. In view of 
these facts, the suggestion of Sanaullah that rian recipes of glass-making were identical 
with the Indian ones cannot be maintained, It is, therefore, probable that the origin of 
Taxila glass waa independent of Assyria. However, whether glass was an indigenous 
invention in India or its knowledge came to India from some other Middle Eastern country 
is more than car be said in the present state of our knowledge- ; 


3. GLASS FROM NALANDA 


Another site of t archaeological importance that has yielded a ber 
of glass specimens is Nalanda ( District Patna), the most properties centre al medieval 


ae Bi ake Fire, Tad: 

* An, Rep, Arch. Sierv. 19H (3922), p. toy t 25), Ps. 157. 
SMarsall, Gobi me Terie v4 if al; P. 195 1922-93 (1925), p, 157 
*Varshney in Glas Industry, Dec. 1950. 
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Mahayana Buddhism. A number of specimens of various colours from this ‘site have 
been analysed, and the results are reproduced in Table IT. Analyses of specimens | to 4 
have already been published,' while the remaining two (5 and 6) have been recently 


analysed. 
TABLE I 





Deveriptian of specimens 
4. Light blue glass fragment. 
2, ae glass fragments, 


4. Green glass gular object. 
4. saque beads of red glass. 


From the table it will be seen that species g and 4 have got a silica content of 
7o-74 per cent and 61-50 per cent respective v3 and if the RO, oxides are taken with silica, 
the acidic oxides go up to 78-41 per cent and 78-33 per cent respectively. The alkalis 
ange from 15°92 percent to 29°24 percent, but the limeand magnesia show a wide variation 
ranging from 2'37 per cent to f 52 per cent. Specimens 1 and @ are characterized by 
comparatively lower values for the acidic oxides, viz, 66°27 per cent and 64-62 per cent 
respectively. However, their lime and magnesia contents of ,icte per cent and 11°98 


"An. Rep. Arch, Surv. Ind., 1922-23 (1925), p. 158 + 1930-54, TL (1936), p- 300. 
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per cent are much higher than those of specimens 3 and 4. The alkalis are also very high, 
viz, 22°89 per cent and 29723 per cent. But they are very similar in composition to 
Taxila specimens 8 and 9 and are softer and less durable than specimens 3 and 4 (Table 1). 
The opaque red beads (4), probably intended as imitation coral, are made of a yaricty 
af glass or paste which owes its colour to the presence of ferrous silicate and cu oxide. 
No such material has been discovered elsewhere in India so far, Specimen 6 is decayed 
Ble. The loss on ignition, 1280 per cent, has been found to correspond to the carbon 
ioxide given out by the specimen. The carbon dioxide present is equivalent to 21°13 
per cent calcium carbonate and 6:63 per cent magnesium carbonate. his analvsts 
shows that the prolonged burial of the specimen in the ground has resulted in the removal 
of alkalis and carbonation of lime atid magnesia. The glass has evidently heen attacked 
by carbonated water. The colouring matter of the glass is copper oxide. 
All these specimens are free from lead and antimony. [t is, therefore, clear that 
with the exce; of the absence of these two elements, the recipes of glass-mamulacture as 
used at Taxila did not underge notable modifi cations down to the time of Nalanda. 


4. GLASS FROM MISCELLANEOUS SITES 


Some specimens of glass were discovered in 1998 in Dargai village in the Malakand 
Agency (N.W.F.P., Pakistan wf along with an earthen pot, probably employed for manu- 
facturing glass. The -age of these specimens isnot known, but they show a striking similarity 
in chemical composition to Na specimens 1 and 2(Table IT). The results of chemical 
analysis of two of these ens are eeeccavied 3 in Table IIT, in which are also incorporat- 
ed the analyses of sevexal spe cimens from a number of other sites in upper India." 








TABLE IT] 
Specimens 1 aE: 6 
750, ae |e | | ee 
FeO, | G9 | a6 | za 633 | 149 
Al,O, 292 | abt | g'88. 97. «| «10726 
MnO | tr. tr. Tesi fas a 
= Ss a = Sa 
GO 3c Sh GS 7a ba ma Oe 
MgO” athe, fe 97 2759 | _ arty 
| : to'93)—o| 20°67 
Na,O ee ie ee 2 1720 hy ier by diff 
| K,0 | a°70 | by diff. an as 
Tora Too" | roo gb Top oo Loo tDo 100700 . 





Deseriptian of specinieny 
Blue glass from Dargai in Malakand Agency. 
eerie pol glass from Dargai in Malka A Agency, 
ish 7 us and aeaiecpiied from kehet 
Sait t Sihuteal al Bede fom Ao ney sce ta 
of gloss fro Udaigiri, Gwalior, 
Giaw taurine serie om Raith, | Jaipur. 
Blue glass from flask, Taj Museum, Agra, late Mugbul period. 


An, Rep, Arch, Swe, Ind., 1922-23. (1925), pp. 157% > 1924-25 (1927), p- 19. 
ay 
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The high proportion of alumina in the specimen Irom Agra (7) is significant. A 
certain amount of this ingredient no doubt facilitates the working of glass' and ts a fre- 
quent constituent of glass, as it gives greater chemical durability, lower coellicient of expan- 
sion and greater freedom from devitrification, thus rendering it resistant to sudden changes 
in temperature: But the amount contained in the flask is excessive, as. alumina above 
4 per cent increases the viscosity of glass, making it difficult to melt and work. The 
specimen i es a (6) is highly silicious containing relatively small amounts of lime, 
magnesia ancl alkalis: 

5. GLASS FROM AHICHCHHATRA AND ARTKAMEDU 


Some specimens of glass were found at Ahichchhatra in the course of excavation 
conducted there during 1940-44. This ancient site represents the capital of North 
Paichala (northern Ganga-Yamuni Doab) and was in occupation from the third centu 
Hc. to the tenth-eleventh century 4.0.2 Two specimens (1-2) belonging to Stratum Vi 
(first century) have been analysed and the results are recorded in Table TV. They 
show that the colour of the blue specimen [1) is due to copper oxide, and that of the green 
one (4) to the combined effect of copper and lead oxides. It is very probable that these 
stibstances are frits employed for glazing pottery. 

Table [V also shows the results of chemical analysis of two specimens recovered from 
excavation at Arikamedu? near Pondicherry, 


TABLE IV 


a a a 









Ds bigg 59°56 73°62 | 72-49 
Fe,0, 5729 5740 3°84 | 650 
ALO, ~ 0-66 DOs p-3f 1°32 
77] (nn T  gag ger 0°07 

Gud 2°39 a ae is 
Oo | tbo 6°54 196 204 
MgO = 4°61 ry 4°34 0°30 968 
PO, , el “94 1°36 : : - 

“Na,O i 15592: 1" go | 620 7 
KO | 2-6; Oras 19°78 s vie 
Tora | 100°Q7 99°96 r00"26 100°13 


' Morey, op. ciks; pe ST. 
*Ghosh in: Ancient India, no. 1 (1944), pp. 37-40. 
*Wheeler in tid., no. 2 (1946), Pp, har. 
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Description af specimens 


1. Blue glass from Ahichchhatra. 

2. Green glass from Ahichchhatra, 

3. Deep violet glass from Arikamedu. 
¢- Biuish violet glass from Arikamedu, 


Specimens 3 and 4 were recovered from unstratified deposits at Arikamedu, a 
coastal centre of trade with the Roman world during the first-second centuries awn. [1 
is, therefore, of interest to examine whether they came from Rome or were of indigenous 
manufacture. The specimens were deeply coloured, unshaped, uncut lumps of clear glass 
ant] appeared to have undergone some decomposition on account of their prolonged 
burial in the soil. Examination has shown that both these specimens are potash glasses 
containing very little alumina and lime. The silica content is very high (73°62 to 72°49 
per cent) and if the R,O, oxides are taken together with silica, the acidic oxides go up 
to Bots to 7884 van cent. The alkalis, mostly potash, account for 14°08 cent to 
(4°34 per cent, Both these imens, therefore, represent hard and durable glasses, 
showing little tendency towards devitrification. Large amounts of lime and Fumins 
tend to cause devitrification of glass, but the amount of these components is low, a fact 
which explains their freedom from devitrification. The violet glass |g) is more or less 
traisparent and contains a high proportion of manganese, which accounts for its deep 
violet colour, The bluish violet specimen is also a potash glass containing manganese 
as the colouring agent. This imen was, however, very heterogeneous, and small bits 
of green glass could be easily picked out of the specimen. These glasses appear to be of 
indigenous manufacture, as no features connect them with the West. 

A comparison of the chemical composition of these specimens with that of north 
Indian specimens shows that, with the exception of the specimen from Udaigiri (5, Table II), 
which is @ potash glass, the latter are soda-lime glasses, whereas the Arikamedu specimens 
are potash glasses. In this connexion it has to be considered that being near the sea it may 
haye been convenient to use the wood ash (potash) for glass-making rather than to collect 
soda from the drier interior for the purpose, 


6. CONCLUSION 


From the analytical data on ancient Indian glasses recorded above it will be seen 
that barium has not been used at all, and the use of lead is attested by only two samples 
from Taxila and one from Ahichchhatra. That lead was used in large quantities [24°5 
fer resy in Chinese glass of the Han period (second century B.c,) has shown by 

and Seligman (above, p. 21). ese workers have also reported the presence of 
es per cent of barium oxide in this specimen. Indian glass is, therefore, quite distinctive 

is res 


in pect. | 

Whew the art of glass-blowing began to be [dey ee int India is difficult to say, as 
mast ¢ ancient specimens are en 1 some represent glass in the crude 
stage in the form of unshaped lumps,“ c beginning ofthe art Ok pthietslowiag tae bese 
dated by Kisa to a little before the beginning of the Christian era,’ and this view seems to 
be su d by the three sea-green flasks from Sirkap (above, p. 22). The excellent 
state of preservation of the flasks from Taxila further shows that they had been annealed 


‘Kisa, op. cil, pp. 296-96. 
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after (pg oan aang tiles recovered from the Dharmarajika Stipa at Taxila (above, 
p. 22) alsos that the art of moulding large glass objects had attained a high degree of 

and clear transparent glass could be manufactured on a large scale. As 
these large heavy tiles were free from devitrification and fracture, they also had probably 
been carefully annealed after moulding. 

That the fabrication of glass vessels continued to be practised during later periods 
is proved by the discovery of an entire glass object of peooniare workmanship during the 
excavations at Brahmanabad (Sind ),’ where Cousens recovered ‘a dainty little bowl 
of blue glass that seems to have been overlaid with white or cream enamel. But most of 
this has peeled off, the flaking and disintegrating surface showing these iridescent colours 

iar to -of-pearl.’ From this description it appears that the iridescent effect 
was caused by the decomposition of glass and the so-called enamel may have been the 
product of chemical alteration. In view of the rarity of entire glass objects a sample of 
his glass was not available for chemical analysis, 

It has recently been reported by Nagar? that Kopia, a village about go miles 
from Basti Ur, marks an ancient centre of glass-manufacture. He has reported the 
discovery of a large number of tiny glass beads with very fine threading holes, a large 
variety of glass pendants, beads, bangles and lumps of glass. According to him, the 
beads are typologically similar to the beads etc. found by Peppé in the Buddhist stiipa 
at Piprahwa,t 95 miles from Kopia, and he has concluded that these glass specimens 
back to the fifth century s.c. The author has recently inspected the site and collected, 
addition to the types in Nagar’s collection, a number of glazed sherds of different colours. 
Aw age-value should not be attached to these relics, of which the stratigraphical position 1s 
unknown, and a well-directed excavation of the site is necessary for a precise dating of 
these finds, The beads and glazed pottery collected by the author are under investigation, 
and the results are likely to contribute materially to our knowledge of the composition and 

roperties of ancient glass and the technique of its manufacture. The discovery of glass 
of different colours and of glazed pottery of Kopia type has recently been made by Ban ji 
at Sayadpur Bhitari,! about 48 miles from Banaras, and the author is engaged in a study 
of these ‘mens with @ view to correlating, if possible, the glass-industries of these two 
sites and establishing their chronology on internal evidence, 


<dn. Rep. Arch, Sure. Ind,, 1g08-09 (1912), p. 82- 
Nagar in Amrita Bazar Patrika, 14th Aug., 1949. 
Beet is Four. Royal Asiatic Sac., 1898, P- 573: . 
Tn tion from Mr. A. C. Banerji, Curator, Archacological Museum at Sarnith. — Bhitari 


well-known ancient site with # pillar-inscription of the reign of Sxanda sues of the fifth century 


S34 
oe 


A.D. < Fleet, Corpus Inieriptionum Indicarum, V1 (Caleutta, 1888), p. 52 ; also The Monumental 
Antiquities and Inscriptions in the North-Western Provinces and Oudh (isan), p. 228. 
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WOOD-REMAINS FROM SISUPALGARH 
By K. A. Cuownnury and S. S. Guosi 


The Wood Technologist and Assistant Wood Technologist of the Forest Research Institute, 
Dehra Dun, well-known to the readers of Ancient India, have once more earned the eratitude of the 
Department of Archatology by undertaking the study of ancient wood-remains found in the Department’ s 
excavation at Sisupalgark, an interim report of which was ished in no. 5 of this journal, The 
specimens have beer found to belong to familiar varieties even now grow im Orissa, 
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1. INTRODUCTION 


HE excavation at Sisupalgarh, near Bhuvaneswar in Orissa, was conducted by 
‘Tite Department of Archaeology in 1948 and i950. An interim report of the first 
year’s work has already been published,’ and the periods of occupation have been 
dai as follows : 
1 (Barly Period) : circa 400-200 z.ec. 
HA avy Middle Period) : ¢irca 200 8.0.~A.D, 100. 
IT B (Late Middle Period): crea a.v. 100-200. 
I (Late Period) = crea A.. 200-450, 


The wooden specimens collected in the excavation were later on sent to the Forest 
Research Tnstitute, Dehra Dun, for examination. The results of this investigation are 
reported here. a 


2. MATERIAL AND METHOD OF STUDY 


The material sent to the Forest Research Institute was packed in saw-dust soaked 
in water. All the timber specimens were dark in colour and. their anatomical structure 
was not distinctly visible with a hand-lens, Superficial examination showed that the 
outer portion of almostall the material was soficrthan the inner. In fact, the outer portion 
came off in pieces under the pressure of (ingen but the wood in the centre was quite 
intact. Since all the specimens were thoroughly soaked in water they appeared to be 
heavy in weight, although a slight difference between the specimens was noticeable. 
Altogether five different lots of specimens were received, bearing the field-numbers SP 
U-4:2, SP II-413, SP 11-422, SP L-492 and SP H-433 respectively, / 


"B. B. Lal, ' Sif . h - ; ; “, + == *e , 
(1049), pp. 62 ff. upalgar 1948 } an curly historical fort in eastern India’, Ancient Indiit, no. 3 
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Different laboratory methods were found necessary for the preparation of microscope 
slides from these materials. Specimens SP -412, SP Ul-¢32 and SP Il-495 were in a 
dlightly better condition than specimens SP [1-413 and SP If-q22.. The-tirst lot was cut 
into small pieces and placed in vials with 7o per cent alcohol. Air was then driven out 
of these pieces with a vacuum pump. In order to remove the blackish colour from the 
specimens, they were transferred to * Diaphanol’ and kept in a water-bath at Go? C, for 
wo days. Then the wood-blocks were given several quick washes In 7o per cent alcohol. 
After that, they were passed through higher percentage of alcoho! to absolute alechol, 
(hen aleohol and ether, and embedded in 2, 4, 8, 16 and 25 per cent celloidin aceording 
to Lodewick’s short method.' They were finally hardened in chloroform, 

The second lot, when embedded according to the above method, did not give any 
good section for microscopic examination. A new laboratory technique had to be used, 
and it was found to be thirly suceessful. In this method the wood-blocks. were kept in 
4 per cent KOH in 50 per cent alcohol for twelve hours, ‘They were then washed in hot 
water till all the traces of alkali were remoyed. The specimens were then treated with 
eyepiece: lrypochilorite and later again thoroughly washed. Tinally they were embedded 
in elloidin, 

Microtome sections cut were 15, microns thick. They were mostly stamed with 
Heidenhains’ haematoxylin and safranin and fina!ly mounted in balsam, Some sections 
were also mounted withont any staining. 


3, RESULTS OF STUDY AND IDENTIFICATION OF MATERIAL 


A, Seecmen SP [-4r2 (pl. VII, ¢ and 2) 

It is a 25-in. long piece with a hollow centre and is somewhat twisted and knotty. 
It was collected fram layer 19, belonging to the early level of Period IT A. 3 

MIcROSGOPIC STRUCTURE oF THE Woop*—Growlh rings are visible, delimited by 
tangential bands of parenchyma cells. The rate of growth appears to be fast for the 
centre of the log. In one portion of the wood there is a slight tendency for ring porosity, 
This is due*to somewhat concentric arrangement of the pores ipl VH, 1). Vessels are 
small to large, mostly medium-sized. They are usually round and single, but occasionally 
some are found in radial pairs of 2-3: They are often filled with dark brown deposits. 
[uter-yessel pits are éval, medium-sized and fairly numerous. Tyloses are: absent. 
fibres ave semi-libriform to libriform, round in cross-section and rather irregularly arranged. 
Parenchyma ¢elly ave paratracheal, termina! and diffuse. The paratracheal cells show 
variation from vasicentric to confluent-structure. The terminals are im rows of 1-3 cells. 
The diffuse parenchyma cells are scanty (pl. VII, 1). Rape are 1-6 seriate (mostly 4-4) 
4nd homogeneous. The individual cells are round to oval (pl VIL, 2). 

Ipentirication.—Acacia spp. (Leguminosae, Mimosoideae). 


B. Srecmens SP U-4135 
These specimens, containing many picces of wood, were recovered from layer 18, 
belonging to the middle level Period If A. After microscopic examination, these 
eces have been divided into three smaller groups (described below as A, B and ©) and 
identified as different materials. | 
JE ‘Lodewick, "A shvrter celloidin: method", Stience, Go (1924): 
.. "The terminology of the descriptions ix according to: Chalk tn Tropical Woods, 55 (193i); 
‘Chattaway, ibid, 29 (1932) ; Record and Chattaway, thul., 47 (1936) and 57 (1937). 
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(i), Group A (pl. VU, gs and 4) 


MICROSCOPIC STRUCTURE OF THE WOOD.—Growth rings are not very distinct, There 
are suggestions of some irregular concentric marks, but whether they ate true growtl: 
marks or marks that have been produced later by severe twisting and compression which 
the timber underwent it is not possible to say with ey (pl. VIL, 3). Vessels are 
small, usually in radial pairs of 2-8 (mostly 2-3), uniformly distributed. tn some places 
the pores appear to be arranged in radial chains, but it is doubtful whether this arrange- 
ment of pores was in the original wood or developed later, The authors are inclined to 
take the latter view, Inter-vessel pits are small, mumerous and crowded. Tyloses are 
absent. Fibres are mostly unrecognizable duc to bad preservation. They are non-septate 
and appear to be non-libriform. Inter-fibre pits are small and numerous. Parenchyma 
cells are mostly diffuse, occasionally in reticulum with the ay They are better preserved 
than the fibres and appear to be fairly large in size (pl. VII, 9). Rays are distinct, 1-4 
seriate and heterogeneous. They are of two types ; (1) uniseriate are made up of exclusively 
high cells and (2) multi-eriate are with considerable variation in the percentage of high 
and low cells (pl. VII, 4). 

Enioeppicaiiods a ialarriead antidysenterica, Wall ( Apocynaceae}, 


\it}, Group B (pl. VIII, 1 and 2) 


MICROSCOPIC STRUCTURE OF THE WooD,—Growth rings ave fairly distinct in some 
places but not all over the wood, Vessels are fairly large, single or in pairs of 2-3, uniformly 
distributed. Tyloses are absent (pl. VIII, 1). Inter-yessel pits are large. Fibres are not 
clearly distinct in the cross-sections due to bad preservation. In some places th appear 
to be non-libriform and septate. Parenchyma cells are not easily distinguishable. Rays 
are of two » (1) 2-3 seriate, not very deep, and (2) 4-6 seriate with gum ducts in the 
centre (pl. VIIT, 2), 

Ipentirication.— Boswellia serrata, Roxb. ( Burseraceae), 


(iit). Group C (pl VIM, 3) 


Distribution of the vascular bundles in this specimen indicates its affinity to 
Biouorony lect ahs On eevee Fe ee it Shree : be the stem of a LESH All 
attempts to match it wi ¢ important bam of India h failed. I therelo 
idcattind as ener ike bambece ae Paes di 


C. Specimens SP I]-422 (pl. EX, 1 and a) 


The group bearing this number contained four pieces of wood, varying in length 
from 2 to 4 in, and } in. in diameter. These were obtained f ver 19 A, belonging 
ihe sernaue of RGea Te Pe RO 

Microscopic STRUCTURE or THE WooD,—Growlh rings are fairly well-marked due to 
somewhat denser fibres in the extreme latewood.  Vessely are single or in radial pairs 
of 2-3, uniformly distributed, fairly numerous. Vessel perforation is simple. “T'yloses are 
absent. Fibres have mostly lost their shape due to deterioration, ‘they are 
Sei Peticg peered, they appear to be semi-libriform and septate, Parenchyma cells 
are not very distinct. Rays are rather conspicuous on the tangential surface, ‘They 
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are of two types. The uniseriate rays are made up of only high cells and show medium 

height: The multiseriate {up to 5 cells) rays have high cells at both ends and procumbent 

cells in the middle. Often both types join up and form very high rays (pl. DX, 2). 
InentivicATion.—Caearia spp, (Samydaceae). 


D. Specimens SP 1-432: anp 493 (pl DX, 3-5) 


Specimen 492 is about 12 in. long, aud 4331s 41 in. long with diameter at the bottom and 
ihe top 7 in, and 4 in, respectively (pl. IX, 3). The latter specimen was found in the layer 
associated with the first occupation-level of the clay rampart (Period [IL A). Both the 
specimens are described here together, since they show the same anatomical structure. 

MICROSCOPIC STRUCTURE OF THE Woop.—Growth rings are distinc! due to concentric 
parenchyma bands. Some are so unequally spaced that it is doubtful whether all are 
really true sconce ipl, IX, 4). Vessels are small to medium-sized, single or in pairs 
of 2-9 uniformly distributed. They contain dark gummy deposits but no tyloses. —_Inter- 
vessel pits are minute and crowded, ofien coalescing. Fibres are fairly distinct, thick-walled, 
well-packed and occasionally filled with gummy deposits. Rays are uniseriate to muulti- 
seriate (up to 7 cells), full of gummy deposits. The end cells often contain crystals 


(pl. EX, 5).- Vertical gum duets have been observed in one place, They are fairly large, 
in concentric rows, surrounded by parenchyma cells, showing up like growth marks. 
IpENTIFICATION.—Sopmida ‘firifiae, A. Juss. {Meltaceae), 


4. GENERAL REMARKS 


Altogether remains of five different woods and one bamboo have been determined. 
Of these, three timbers have been specilically identified, namely, Holarrhena antidysenterica 
Wall, Bostellia serrata Roxb. and Soymida Fetaifuge A. Juss.' Amongst the rest one 
ccimen has been traced down to Acacia spp. The genus Acacia contains over 400 species, 
istributed over the tropics and subtropics of the Old and the New World. In India about 
twenty species are found? and they are widely scattered ab feck the country. At 
present in Orissa alone sixteen species have been recorded, n view of ar it is not 
ae to say definitely to which Indian species the timber obtained from Sisupalgarh 
tongs. 


Another specimen hag been found to be Cawaria spp. This genus is confined to the 
warmer parts of the world, In India there are about eight species, of which two are found 
in Orissa, The timbers of these species are so similar that it is not possible to separate them. 
Lastly, one specimen has been identified as bamboo, but, as has been said above (p. 30), 
our repeated attempts to match it with the well-known bamboos have failed, thougt there 
is lithe doubt about the identification. | 

All the six specimens are found now in the forests of Orissa. In fact, most of them 
-are noticed in the forest near about Sigupalgarit It will, therefore, be seen that this find 
does not throw any light on the commercial connexion of Sisupalgarh with other 
countries—far and near, Furthermore, from a stud of these wood-remains, one is in- 
clined to conclude that there has been little change in the climatic conditions of this locality 
during the last two thousand years. | | 


'R. S. Pearson and H. P. Brown, Commercial Timbers of India (1932). 
* bid. ; Gamble, op. cit. 
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5 SUMMARY 


t. Some remains of wood collected during the archaeological excavation at Sisu- 
palgarh, Orissa, in 1948, have been microscopically examined, 

2. The age of the site is said to be 300 8.0, to A.D. 350. 

3. Altogether six diflerent specimens have been identified, They are Acacia Spp., 
Holarrhena antidysenterica Wall., Boswellia serrata Roxb., one bamboo, Casearia spp. anc 
Soymida fobrifuza A, Juss. | | 

$ As all these species of trees are now found in the forests of Orissa, no climatic 
change in the region during the last two thousand years is indicated. 
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EXPLANATION OF PLATES 


PLate Vil 
Acacta spp. 
SP T-yia : cross-section showing general structure of the wood. [X10.} 
; 2. SP Ui-gi2: tangential section showing distribution of mys; nole arrangement of cells 
m them. { X30.) 
| Flolarrhina antidjsenterica, Wall, 
» SP Il-333(4) © cross-section showing: general structure of the wood } note distortion af vessel 
elements, (x10) . 
4. SP Il-gigfa) : tangential seetion showing distribution and structure of rays, ( 59.) 


Prate VII 
| Hoswellta serrata, Fooxh, 
1. SP Hain cross-section showing general ‘anatomy ; note distortion of the wood. [| X10,) 
2. SP He-qrg(b) : tangential section : note horizontal gum ducts in some rays. ( x50.) 


; Harn fie | 
ledon ae et, Rue) } Sreeeection showing distribution of vascular bundles and the monocoty- 
ledonous origin of the specimen, ( X10.) = 


Prare EX 
. Casearta spp. 
t. SP U-42e ; cross-section showing general structure of the wood. {%<10. 
4, SP Else ; tangential section : note height of the rays. goal mt 


Soynida farvifuge, AL Juss 


 & SP TMeggg: a vofthe specimen. I: is g1 in.i : 1 di | i 
oe op and 7 at the bot het  eeunen. Teds 41 in. in length and has a diameter of 4 in. 
_ + OP Th-499 : cross-section showing general structure of the wood « note dj ion of con- 
‘centric paren yma bands. (X10.) paar eine I we eee mee 
lee 3h 12488 + tangential section ; note structure of the rays and gummy deposits in different 
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Wood from Sifupalearh : 1 and 2, Acacia spp.; 3 and 4, Holarrhena antidysentertca Tall 
(see Page 32 


PLATE VIII To face plate LY 





1 and 2, Boswellia: serrata Roxd,; 3, bamboo (vee page 92) 


To face plate Vill PLATE IX 
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1 and 2, Casearia ipp.; 3-4 Sovinida lebrifuga ob. juss [see page 32 





BEADS FROM AHICHCHHATRA, U.P. 


By Moresowar G. Dixsutr 


_ The value of heads as a dating factor has not yet heen extensively tested tn the lastorical archaeology 
of India, a chief reason being the limited amount of stratified material and the absence of well-documented 
reports thereon. In recent years, however, allention has been directed to this field of ivestigation, and 
the researches of Dr, M. G. Dikshit, Lecturer in Archaeology, University of Saugor, who has syste- 
matically studied the bead-material fram many excavated sites and in museums, deserve mention tn this 
connexion. In the present article he deals with the beads found in the 1940-44 excavations al 
Ahichehhatra, the pottery and terracotta figurines of which have been published in the previous numbers 
of thts journal. 
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t. INTRODUCTION 


HE Archaeological Survey of India conducted extensive excavations at Ahichchhatra, 

" [pana Bareli, U.P., and the readers of Ancient India are already familiar with the 

principal pottery-types' and terracotta figurines? unearthed there. In 1951 the 

beads from the site were sent to me for study and. report by Shr A. Ghosh, to whom 
my thanks are due. 

The method of recording followed at Ahichchhatra and the chronology of the sitc 
liave already been dealt with in the two esate articles. As in the case of terracottas, 
the bead-material from the plot. called AC TH, which yielded the most representative 
strata representing the different periods in the history of the site, has been taken here as 
the basis for study, the beads fom other plots and from the surface being utilized for 
comparative typological analysis, 

The chronology of the site may be repeated here : 

Stratum TX: before goo B.c. 

Stratum VIII : 300 to 200 8.0, 
Stratum VII : 200 to too B.c, 

Strata VI and V ; 100 B.c, to A.D. 100, 
Stratum TV : A.p. 100 to 350. 
Stratum TIT ; a.p. 350 to 750. 

Stratum IT; a.p, 750 to 850. 

Stratum I = a.n. 850 to roo, 


2. ETCHED BEADS 


Amongst the distinctive types of beads, the etched variety naturally deserves special 
attention. ese beads, having decorative patterns ciched on their surfaces by a chemical 
process, were known in India from a very remote antiquity, the earliest specimens bei 
those from the Hara: sites. The nature and the distribution of these di in Indin 
have been exhaustively dealt with in my monograph on etched beads in Indias At 
Ahichchhatra, as many as ten beads of carnelian and agate were recovered from the 


excavations, and there are three more in a string of sixtyseven beads callected from the 


surface. With the exception of one bead, no. to, w belongs to Type LL, all are of 
vype I, in which the patterns are etched in white directly on the surface of the stone. 
Most of the patterns by themselves do not show any new varicty, having been included 
in the monograph referred to above. The majority of the specimens was recovered from 
areas, cher than AG IIT and therefore cannot be Very accurately dated. The following 
list shows their distribution and the anhiquity of certain patterns sfustratcd by them is dis- 
cussed below, | 


Tyre f, nos. t-g (fig. ¢ ; pl. X) 


Carnelian 


t. Short cylinder circular with zonal bands, 
No, 4075. AC THE, KIX/Egg, —38 ft: Stratum I, 


ote Ghosh and K. ©. Panigrahi, * The pottery of Ahichchhatra *, Ancient India, rio. 1 (1946), 
pp. 37 ff | 
> V.S. Agrawala, ‘ Terracotta Figo ‘ines Of Ahichchhatra, ibid,, r > pp. tog IT, 
*M, G. Dilshit, Etched Beads in India, Deccan College Monograph ata re, aan 1940). 
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4. Convex barrel circular. Zonal bands and three eyes formed by circles. 
No. t411, AC IM, KX/Fab, -—34 ft. Stratum I. 


3. Long barrel circular, decorated with eyes in compartments. Variant of pattern 6b in 
Etched Beads, pl. V. | 
No. 3164. AC V, QOVIIL/P4h, -65 ft. 


4. Long barre! circular, decorated with convex lines and rows of four short strokes 
beiwecn cach, New pattern, 
No, 4059, AC V, OVIIT/Oqj, -504 ft 


Agate 


5: Spherical, decorated with pattern 6a. 
O. ion. AC I, KIX/Krok, -6o ft. Stratum VIEL 


6 Spherical, decorated with pattern 6a. 
No: 8524. AC TIL, KEX/P5e, -49 fi, Stratum T'Vé.. 


7. Spherical, decorated with pattern 62. 
No, 6554. AC TV, MIX/Nqk, -y3 [t 


8. Long barrel circular, decorated with pattern 14. 
No, 6554. AQ V, QVITI/Ps5r, -73 ft. 


g Spherical, decorated with zigzag lines between zonal bands. 
urface, 


‘Tyre Ul, xo. so (fig. 1 5 pl. XX) 


Carnelian 


io, Leng barre! circular, having diamonds with zonal bands, New pattern similar to 
pattern 20. a ; 
No. 9066, AC V, OVITI/Proj, -to ft 


A few of the patterns decorating these beads are interesting. The carnelian bead 
no, 4, with horizontally laid convex lines and having four strokes in cach compartment, is 
unfortunately not very accurately dated but is believed to be very carly, This pattern 
occurs amongst the beads from Kausambi,’ where it is dated about 200 8.c. 

No. 5 above (spherical bead with pentagons, pattern 6a) indicates that the antiquity 
of this pattern can be carried back to about goo sc. The pattern, which is noticed for 
the first time at Taxila, had a very wide distribution in the Gangetic valley but seems 
to have reached the south only in the early centuries of the Christian era, as can be inferred 
from the stratified beads from the excavations at Nasik, Tripuri, Bahal and Kondapur. 
Tn the present state of our knowledge it seems likely that it might have found its way 
into the Deccan with the advent of the Satavahanas, 

Pattern 14, which is noticed on no, 8, is a variation of pattern ba, the difference 
being only in the shape, which is long barrel circular.. This pattern shares the same 
chronological features as peers 6a, though a slightly higher antiquity (400 B.c.) is claimed 
by the excavated beads from Kausambi. The barrel shape is more recurrent than the 


‘Information from Shri G. R. Sharma. 
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Fic. 1. 4-4 and 10, wicked earmeliun. ; 5-9, etched agate : 11-28, agate, } 
36 


READS FROM AHICHCHHATRA, U.P. 


A somewhat rare pattern is revealed by bead no. 3, which is decorated with three 
small eyes, probably intended as protection against the ‘evil eye", The decoration is 
very ruthfidl + the corners of the eyes are indicated and the central dot represents the 
corona. | have seen similar beads from Kausambi m the B. M. Vyas collection at 
Allahabad, but in these the ‘ eyes" assume the shape of elongated circles occasionally 
without the central dot. An identical bead, also from Kausambi, is in the author's collec- 
tion. 


g. BEADS OF AGATE 


Amongst the stone beads, agate and carnelian ones constitute the largest number, 
there being eightyeight beads of agate and sixtythree of carnelian. A large majority 
of the former is banded and shows a very careful selection of the material. The following 
ihapes are represented ; spherical, 19 ; long barrel circular, 16 ; short barrel circular, 4 ; 
long barrel triangular, 1 ; short eylinder circular, 1 ; convex barrel lenticular with 
lug-collars, 7; rec ilar cornerless square, 27 ; trapezoid or tapering Jenticular, 1 ; 
plano-convex elliptical, + ; and leech-shaped lenticular, 1, 

The spherical beads are distributed over all the strata, with their dates ranging 
from 400 B.C. to A.D. 1100, but only a few amongst them are remarkable for the excellent 
polish they bear. No. 11 is an eye-bead having a number of stratified eyes in the natural 
stone and is very carefully polished. [1 is datable 10 about 300-200 B.c. No. 12, of the 
same period, is remarkable for its elegant polish. 

The long barre! circular beads are mostly confined to Strata IV and IT, though 
quite a largé number are cither unstratified or surface-finds. An unusually large bead, 
no. 16, though not very remarkable for its workmanship, is paralleled by similar beads 
from Kauéambi, Taxila and Valabhi.' It is dated about a.p. 950, Nos. 20 and 26 
have been selected on account of their very high polish showing excellent workmanship 
of the lapidaries at Ahichchhatra, though their dates are not very clearly defined. 

Short barre! circular is the shape of four beads, two of which, nos. 15 and 24, are 
illustrated here. In shaping these, the flattened surfaces have been so cut as to leave the 
natiuwal bands in the centre. All these are perforated by a single operation from end to 
end and thus indicate that the drill used for them was sufficiently long ; in the case of all 
other beads the usual practice was to drill them from opposite ends and to allow the bores 
to meet. These, if not properly worked, result in the perforation having an obtuse angle 
‘or even a V-shape. The ancient practice of boring in this manner is continued by the’ 
lapidaries even now in the modern bead-incdustry at Cambay ; and in spite of the better 
equipment they prefer to drill the bead by the double-perforation method for fear of 
breaking the bead at one of the lateral ends. A short cylinder bead, no. 17, shows a small 
fractare near the hole resulting out of the pressure exerted by the drill. 

Amongst the faceted forms only a few beads are noteworthy.. A fong barrel bak Sn 
bead, no. 24, is not very accurately d but from its worn-out condition it appears to have 
been an old specimen. The antiquity of this shape is established by carnelian and agate 
beads at Taxila* datable to about the first century A.p. At Kausambia similar carnelian 
bead was found in a stratum attributed to the same century. At Tripuri identical beads 
occur in the second century levels. At Bahal’ two beads of this shape are dated about the 
first century, which is alse the date of two carnelian beads from Nasik. Agate beads from 


* Author's collection. 
* H.C. Beck, Beads from Taxila, Mem. Arch. Surv. Ind,, no, 65 (Delhi, 1941), pl. 1, 1, 18 etc, 
? Information from Shri M. N. Deshpande (for this and subsequent references to Bahal). 
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Kondapur" are of the Satavahana period, while the megalithic burials at Raigir® contained 
six specimens in quartz and one of jasper. Surfiice-collections made at Artkamedu® 
show that the type also existed there, though accurate dating is not possible. The barrel 
triangular bead seems, therefore, to have had a very wide distribution round about the early 
centuries of the Christian era both in north and south India, 

Outside India, beads of this shape occur amongst some of the oldest civilizations of 
the Ancient World, extant specimens being known from the Tasian Culture in Egypt 
(limestone),4 at Ur and Kish in Iraq (quartz) and in Crete (amethyst). 

A very interesting panel bead, no. 14, from Stratum VI has the shape of a trapezium 
and is lenticular in section. The natural bands in the stone run transversely on the flat 
sides, It ts partly broken but must have been very beautiful when complete, I have not 
seery any bead of this shape, 

Twentyseven beads are rectangular in shape with a square section. These have 
their corners chamferred in such a way as leave a diamond-shaped panel on the cemented 
faces. ‘These beads, all banded, come from a very late stratum (Stratum I). ‘This shape 
is very common amongst the trade-beads: used to the present day and can be purchased 
in quantities in the market. Before the last War Germany used to export identical: beads 
made of a synthetic material exacily resembling banded agate, The specific gravity of 
these, however, was much lower than real agate. The specimens from Ahichchhatra 
are no doubt of genuine banded agate, but their late date precludes the possibility of using 
them as guide-types. The first of the two beads in the collection, nos: 19 and 21, is from 
Stratum |, and the second from Stratum 11. , 

Another interesting bead, no. 22, is a plano-convex bead having the appearance of 
aseal-stamp, It has anoval base and a natural * eye’ of two rings in the rounded portion 
atthe top, Beads of this shape arc known to me trom the surface-collections at Kausambi} 
aT Bahay: idee eer from Ahichchhatrai belongs to Stratum IT. 

Phe unstratifi Smeal includes : ey sap lenticular isi witht tte opus 
(no, 25). The importance of this shape and its value for the purpose of dating has alread 
been dealt with elsewhere? The present bead is of veined agate and Seven well ramets 

The collection also includes a very fine leech-shaped bead ae 27}, which, though 
not accurately dated, appears to be a yery carly specimen, One of its ends is unfortunat y 
broken, but the bands interchanging between black and white: produce a very artistic 
effect, 

Leech-shaped beads have a very remote antiquity in India, The earliest specimen 
isa single agate bead from Harappa.” Av Taxila? these occur in the Mauryan strata 
in Bhir Mound, and a few from Sirkap evidently show the continuance of the shape till 


the carly centuries of the Christian era, These are fairly well-dlistributed in the Gangetic 


'M. G, Dikshit, Same Beadi from Kondapur, Hyderabad Arch; Series, no. «6 (Hyderabad, 1952); 


es, 
Man, special Aen canted hae ween Ap) eatin 1930). 
® Beads in the Bibli uc at Pondicherry (for this and subsequent references to Arikamedu, 
‘Brunton, Mostgedda end the Tasian Culture (London, 1937). Is, XU, abs XX, 25. 
* Beads in the Allahabad Municipal Museum (fer this an iutscanent references to Kaufambi 
unless: otherwise specified). es , 
* Beads in the Bharat Kala Bhavan, Banaras (for this and subsequent references ta Rajghat). 
* Ancient India, no. 2 (1946), p. 97 ; HOD. Sankalia and M.G, Dikehi Excarationy at Pratap 
Cisihas) 2945-48 (Poona, 1952), PP: 102, 144 ete. | 
M.S. Vats, Excasationt at Harappd, 1 (Dethi, 1940}, pl. CXXXIX, y. 
* Beck, op. ett. pl. UM, t-h and 37; 1V, & 9 and 35. 
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valley, several specimens being known from Rajghat, Masaon Dih,' Madhuri,? Ghosi3 and 
from the excavations at Kaugambi. At Vaisalft they occur exclusively in the Mauryan 
stratum, and probably this is also the date of several exquisite- specimens preserved in the 
Patna Museum, found during the sewage operations. In south Bihar eight carnelian heads 
and a-single one of agate were recovered by Col. D. H. Gordon from a site called Haribara 
on the banks of the Karkai river.’ None, however, seems to have been reported from south 
Outside India, Ieech-shaped beads are known from Babylon,® Ur and Kish in Iraq,’ 
at Hissar in Damghan® and amongst the XIIth Dynasty beads in Egypt.’ 
From the antiquity of the shape as known from the Harappan example, Marshall 
- thinks that they may be of Indian origin or the technique may have been evolved at 
different centres from a common source." 
This specimen, together with another specimen in carnelian, no. 42, is unfortu- 
nately nor clearly stratified. 


Nos. 11-26 (fig. 1; pl. %) 


11. Spherical eye-bead. 
No. gooo. AC Il, KIX/Prod, Go} ft. Stratum VILL. 


r2. Spherical eye-bead. 
No, 8999. AC IIL, KX/Lid, -Gol ft: Strarum VIII. 


13. Tas lenticular. 
No. Soh, AC Ill, KX/Lod,-—58 ft. 9 Siratum VI. 


14. Long barrel circular. 
No. 8746. ACG III, KX/Lac, 52 ft. Stratum V. 
Cal Short barrel circular. 
o. 8763. AC HI, KX/Lie,-50 ft. Stratum TVe, 
16. Long barrel circular. 
No. 8534. AC Ill, KX/F1j,-47} ft Stratum ITd. 
o. 6436, AC IIT, EX/Fah, -45 ft. Stratum ITT, 
(8. Long barrel circular. 
No. 4214. ACG IT, KIX/K5e,—-q1 ft. Stratum I. 


! Author's collection (for this and subscquent references to Masaon Dih). 
‘ Author's collection (for this and subsequent references to Madhuri). , 
* Beads in the collection of Shri Shri Nath Saha, Banaras (for this and subsequent references. 


to Ghosi), 
* Information from Siri Krishna Deva {for this and subsequent references to Vaiball). 
2 Notes on the Gordon collection, kindly supplied by Gol. D. H. Gordon. 
*R. Koldeway, Excavations at Babylon slated, 1914), P. 263, fig. 185. 


7G. L, Wooley, Ur, the Royal Cemetery (Oxford, 1934) p. 372. fg. 79 7 pl. t92, Ur2474, 
= * E. Schmidt, Excavations at Tape Hissar, Donghos Phila phia, 1937), pls. XXXV' LAVI, 
I. gan. 

* Ck Dorothy Mackay in sn imuity, no. 72 (Dec. 1944), p. 20 

J. Marshall, Taxifa, Il (Cambridge, 1952), “Eis if 
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1g. Rectangular corneriess. 
No, 1173. AC II, KX/Feg,—41 ft, Stratum I. 


20, Long barrel circular. 
No. 3893. AC TI, KIX/Orog, -41 ft. Stratum 1. 


Qt. Roane cornériess, 
No. 4122. AC IIT, KIX/ESf,-4o fh. Stratum I, 


23. Circular plano-convex. 
No. gog5- AC TI, KX/Aac, -g9 ft. Stratum TT. 


23. Long barre! roughly triangular. 
No. 4oo8,, AC U1, KEX/E6£ -98 f& «Stratam Lb. 


24. Short barrel circular. 
No, 340, AC IIL, KX/B8g, —33 ft. Stratum I, 


25. Standard barrel lug-collared tabular. 
No. grriz AC V, QVITI/P3j, -50 ft 


26. Long barrel circular. 
No. 9314 AC VIL, HV/C6f, -g2 ft. 


27. egret s oval. 
No. 11407, AC XV, RVIT/Tioh, Go} ft. (Pit). 
28, 


Long barrel circular, 
No. 11309. AC XY, RVII/Toj, —52 fi. 
4. BEADS OF CARNELIAN 


The total number of carnelian beads excavated at Ahichchhatra is sixtythree. 
The most popular shapes are the spherical and long barrel circular, of which there are 
twentytwo and twelve specimens respectively. The stratified spherical beads occur be- 
tween Strata IV and |, ic. about a.p, roo and y100. There is a striking predilection for 
short barrel circular beads in Stratum VIII, while the long barrel circular ones are 
confined to Stratum I only, Besides these the followi shapes are represented : multi- 
faceted bicone twisted pentagonal, 4 ; barrel-shaped hexagonal, 3 - truncated bicone 
hexagonal, 2 ; long barrel square, 2 ; standard barrel triangular, 1 > circular tabular, 1 ; 
hexagonal tabular, + ; diamond tabular, 1 ; rectangular hexagonal flattened, 1 ; leech- 
shaped lenticular, 1; and. r-shaped Pencant, t, 

The ected twisted pentagonal bead is a very common shape on several sites 
in India, but I have rarely seen this. shape represented by any material other than 
chaleedonic Rerbe and faience. It is a particularly common shape for green jasper 
beads. At Ahichchhatra the date of the four ranges between Strata I'V and I. 
beads from Kausambi, Rajghat and Ghosi are unstratified. Av Taxila the period for these 
occur dn Statams TV (A.D, 100-200). AC NosL, Bekele ie itt Eeipasl these 
occur in 5: A.D. : ’ an * th [ 
the Satavahana stratum. SEE hee ee) pS 


' Sankalia and Dikshit, of. at., p. 95, figs. 30, 4 and 31, 9. 
40 





PLATE A 


To face page 40 : 





PLATE NI 


» 5I “5G, chat ¢dony 





BEADS FROM AHICHCHHATRA, UP. 


The long barrels and truncated bicones, both with hexagonal sections, nos, 36, 3, 
and 40, are shapes of such common occurrence and are distributed over such a wide 
n of time that by themselves they have little dating value: The present specimens are 
m Strata I and II and are therefore comparatively recent. 

A long barrel-shaped bead square in section, no. 41, is a somewhat rare form. This 
bead is very well made but was found near the surface, Carnelian beads of this shape 
are very frequent in Mandla District, Madhya Pradesh, a large number from Hirdaynagar 
being preserved in the Central Muscum, Nagpur. 

K small barrel-shaped bead tri lar in section, no. 50, is a yery interesting specimen, 

Though not neon id stratified, the bead-form has a dating valuc, as already discussed 
above, p. 38). 
A ee tabular bead, no. 45, presents another common shape and appears to be 
a very old specimen. At Taxila’ the earliest bead of this shape and material is dated to 
the first century 8.c. Identical beads are quite common among the Satavahana sites in 
the Deccan and the megalithic burials in south India. 

A hexagonal tabular bead, no. 47, has a rare shape but is unstratified. Identical 
beads are known to me from KauSimbi, Rajghat and Arikamedu, but these are similarly 
unstratified. Diamond-shaped tabular beads, ¢.g. no. 44, are similarly scarce. 

The rectangular hexagonal bead, no. 43, is a rare specimen. The probable date 
of this bead, which emanates from Stratum LX, is earlier than 300 p.c. Beck has com- 
mented upon the prevalence of flattened shapes of beads in ancient India.* 

Leet beads of carnelian, c.g. no. 42, are very scarce and the antiquity of 
this type has already been discussed (above, p. 39). 

f special interest is a small w -made pendant, no, 48, shaped in the form of a 
dagger. e shape has a remote antiquity in India. At Taxilat two dagger-shaped 
peneenty, of carnelian and agate, both of them datable to the third century B.c., were found. 

n the excavation at VaiSali several pendants of this shape were found in the Mauryan 
stratum. Two similar pendants, one of ivory and the other of crystal, both from Kausambi, 
are preserved in the Vyas Collection in the Allahabad Municipal Museum. In the south 
these are somewhat rare, two (one lapis lazuli and another faience) being known from 
Kondfpur’ At Nasik a r-shaped pendant of glass, having a lion’s head at the top, 
was found associated with the Satavahana stratum. A small crystal dagger pendant 
from Arikamedu is preserved in the Madras Museum, and there are a few from Maski 
as well.5 In the modern bead industry at Cambay dagger-shaped pendants of carnelian 
are frequently made for export to Assam. These pe ts are described by them as 
‘tiger-claws’ from the curved shape, It is ofien very difficult to distinguish between the 
yanious forms ; but the decoration of necks by tiger-claws had a long history in India, as 
Bana (seventh century) mentions them in his Harsha-charita® and Kadambart.7 

Nos, o (fig. 2; pl. XI 

29. Short barrel circular, I ad 

No. 10877. AC TH, KIX/Pob, -62 ft. Stratum VIII. 

go. Short barrel circular, 

No. 8889. AC IL, KEX/Poa, 6:1 ft, Stratum VILL. 


' Beck, op. dil pl. TV, git. 


. Fri p. 

ai . 31. 

$ Dikshit, Some Beads from Kondapur, pl. U1, 193 and 104. 

$ An. Rep. Arch. Deptt. H. E. H. Nizam’s Domimous, 1935-36 (Calcutta, 1938), pl Vi B, 
* Harsha-charita, Sieve Press ed. (Bombay, 1912), p. 34. 

> Kaddambari, ed. M. R. Kale (Bombay, 1896), p. 54- 
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Fic. 2. 29-50, camelians 51-58, chalcedony, } 
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gt. Short barrel circular, ; 
No. 8937. AC IL, KIX/Poa, fo} ft. Stratum VIII. 
g2. Spherical, 
No, 8935. AC If, KIX/Kok, -59 ft. Stratum VOI. 
33- Faceted biconical, twisted pentagonal. 
No. #662. AC I, KEX/Kok, 5: ff. Stratum V1. 


qq. Faceted biconical, twisted pentagonal. 
No, g8ga. AC TI, RIX/C8g, -42 ft. 


35; Long truncated bicone hexagonal, 
No. gait, AC TIT, KIX/Kad, —4: ft. Stratum I. 


3. Long barrel ag: ear 
o. 1353. AC Ml, KX/F7b, —40 ft. Stratum. 


37. Faceted bicone twisted pentagonal. 
fo. 1267. AG I, KX/Aga, -39 fh. Stratum I. 


ee Long barrel hexagonal. 
o. t2a3. AC HT, K XA, 39 ft. Stratum I. 


49. Long barrel circular. 
o. i144. AC IL, KX/F6d,—36 ft. Stratum I. 


qo. Lorig truncated bicone Recenorial 
No, 2238 AC HI, RX/Agb, —3t fi. Strarum [ 


41, Long barrel pes 
No. 2gt. AC HI, RX/Mig,-33 ft. Stratum L. 


Leng leech-shaped lenticular. 
rface- 


43 Standard rectangular hexagonal flattened. 
n. 6555 ACY, QVITT/P5b, —7'9 ft, 


44. Standard diamond tabular. 
No. gog7. AC V, -62 ft. 


45. Circolar tabular. 


No, 6645, AC V, QVEI/P3}, ~Bo fi. 


46. Faceted. bicone twisted pentagonal. 
No, 6529. AC V, OVITI/Nroxr, =—42 4} ft. 


7. Hexagonal tabular. 
aw. 554 ACI, Trench 3, 55 ft. Bin, 


No. g2z3. AC Vil, HV/Coh. 
49. Long barrel circular. 
No. 974- ACTIV, MIX/Naf, —454 ft. 
$0 Standard barrel gen ud 
io. 11go8. AG XV, RVII/Yod, —52 ft. 
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5. BEADS OF CHALCEDONY 


Out of the thirteen beads of chalcedony only a few are interesting. Six beads are 
spherical in shape, the oldest, no, 51, belonging to Stratum VILL A long barrel circular 
bead, no. 53, is from Stratum Ua. ‘Three beads, nos. 52, 54 and 57, represent a variety 
in which the bicone truncated beads, having a pentagonal section, are faceted in such a 
way as (o have large circular flats on each facet. Two of them are to be dated between 
100 B.C. and A.n, Ea, while the third one is unstratified, Beads of this variety are first 
met with at Taxila,' where they are to be dated to the fourth-third century B.G., and the 
flats are found to have a coutrasty material like carnelian cemented on them in small 

lano-convex blocks. In the Indian Museum, Calcutta, there is a long bicone chalcedony 
d of this variety with carnelian * eyes ', also from Taxila (no. I.M. 10052). Similar 
beads are found at Patna (nos. Sbk 35, 396 and Sk 35> 74 in the Patna Museum), 
which are believed to be of Mauryan date. It is spa rarely that the cemented portion 
remains adhering to the body and only the * bases’ of these Gonite with rounded flats are 
found in excavations. Such beads have been found in the second century B.C. levels at 
Kausimbi,? They also occur in the Satavahana stratum at Nasik, as also at K 3 
From the Ahichchhatra specimens the practice of using these beads seems to have continued 
at least till a.p, G00. Another interesting specimen, no. 55 is a truncated bicone mead 
hexagonal in section, and is of a more recent date (a.p. 59-1100). Beads of identi 
shape but earlier in date have been found in the Gangetic valley. One cylinder disc 
d with convex ends and square in section, no, 56, is an interesting specimen havi 
rallels elsewhere but is unfortunately not stratified. Similar is the case with a truncat 
icone square bead, no. 58, which is a surface-find, | 


Nos. 51-58 (fig. 2 pl. XI) 
t. Spherical. 
No. 8998. AC TT, KX/Lid, ~6ol fi. Strarum VII. 


52, Standard truncated bicone pentagonal with ground flats. 
No, 8766. AC IM, KEX/Proc, —56 ft. Stratum VI. 


53 Long barrel circular. 
Wi. 6367. AC TI, KIX/R6b, —4¢ fi. Stratum Ty. 


) Truncated bicone nal, 
No. 1392, AC TH, K [F5a,—42 fk. Stratum IT. 


65- Truncated bicane hexagonal, 
8. 1226, AC Il, KX/F 7b, “go. Stratum 1 


56. Cylindrical disc with convex ends, square, 
No. ttt. ACMI, KX/Gsa, —98 fh, Stratum I, 


57- Truncated bicone tagonal. 
Wi 3540. AC IIT, KN/Bsh. 3m ft. 


ec, Seeneated bieone square. 


Stratum 1. 


' Beck, of. cit, p. 6, pl. 11, 34 and 9s, 
’ Beads from Roubini escent 
*Dikshit, Some Beads from Kondapur, pi. 11, 103 and so4. 
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BEADS FROM AHNICHCHHATRA, U.P. 
6. BEADS OF CRYSTAL 


Sixteen crystal beads were found in the excavation, and there are several specimens 
in the long string of surface-collections. The crystal is generally free from internal fractures 
and only the most transparent material is used for the beads, The following shapes occur « 
spherical, 5 ; long barrel circular, 2 ; long cylinder hexagonal, 1 ; long cylinder hexagonal 
with flattened sides, 1 ; bicone hexagonal, 2 ; leriticular hexagonal, 1 ; faceted bicone 
hexagonal, 2; barrel triangular, 1 ; and long barrel hexagonal, 1. 

Amono the five spherical beads only one, no. 65, is of special interest. Tt is not 
clearly stratified, being found near the surface, but appears to have been a very old apc: 
men. It has a rough pitted surface and has all aver the body traces. of a green glaze, 
minute quantities of which are still left in the crevices. Spot-test at the National Chemical 
Laboratory, Poona, indicates that the bead was fire-polished by putting the glaze on the stone 
and no attempt was made to use any base like soda or lime to fuse it. 

Glazing of stones was practised in the Ancient World, and very early specimens 
are known from Egypt, Iraq, Syria and India. Beck has already drawn attention to the 
various processes employed in the glazing of stones and has traced their antiquity from 
Pre-Dynastic times (5.D. 48) to the XI1th Dynasty in Egypt, 2300 8.c. (0 goo 8,c, m Traq 
and upto the Reman period in Syria The only known Indian specimens are from 
Taxila,? emanating from Sirkap and the Dharmarajika Stipa, and are dated about the 
first Century a.p. The present specimen from Ahichchhatra, therefore, is an addition to 
our knowledge. 

The shapes of the other crystal beads are more or less uninteresting, being of common 
occurrence. A long barrel triangular bead, no. 59, is dated 100 B.c.-an. 100. A small 
lenticular hexagonal bead, no. 60, is attributed to Stratum TVe. Beads of this sha 
are frequent at Rajgir? and Lauriya Nandangarh,‘ at the latter place ascribed to the 


Unga period. 
ees tsk Gupta period are attributed three. beads of rare beauty. A short cylinder 

hexagonal bead, no, 61, is an Speed Merk specimen ; its sides are Hattened to fie flat 
on the neck and its tapering ends are bottom-heavy. Another long cylinder bead with 
flattened hexagonal sides, no. 62, is a common shape; while a third one, no, 63, a bicone 
hexagonal faceted bead, has irregular facets. 7 

Two long barre! circular beads, nos. 64 and 66, are chosen here for the purity of 
their material, free from any flaws, the first attributed to Stratum land the latter un- 
stratified. ‘Two bicone hexagonal beads, nos, 67 and 68, are from Stratum T and are 
examples of good workmanship. A standard barrel hexagonal bead, no, 69, a surface- 
find, is similarly well-worked. 

A majority of the crystal beads: from Ahichchhatra shows a striking preference to 
hexagonal forms, which is probably due to the natural shape of the crystals which requires 
less cutting and polishing. 


Nos. 59-60 (fig. 3; pl. X11) 


Long barre! triangular, 
: No. 8846, AC IT, KX/Laid, —54 ft. Stratum VI, 


E Beck, ‘Notes on glazed stones", Ancient Evypl and East, June 1935. 
© Beck, Beads from ea evig. 

> Beads in the Indian Muscum, Calcutta. 

+ An. Rep, Arch, Surv. Ind., 1935-36 (Delhi, 1938), p: 65 5 pl. XXIII. 
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62 


66 


be 











77 oo 79 
Fro, 3. 59-69, eryslal; 70 and 71, yellow quartz; 72, milky quartz; 73-76, amethyst; 77, aquamarine ; 
78 and 79, era t 


BEADS FROM AHICHCHHATRA, U.P. 


Go. Lenticular hexa 

No. 8361, AC TH, KEX/Po6, 41 ft. Stratum [Ve. 
61. Short cylinder hexagonal. 

No: 6g9%. AQ U1, KX/Agh, —46 ft. Stratum Hc. 

62. Long cylinder fiattened hexagonal. a 
No. 8g6r. AG TIT, KIX/Pod, -51 ft. Stratum Te. | 


3: Bicone hexagonal with tregular facets. 
No. 6966. AC III, KIX/Kte, —45 ft. Stratum ITfd. 


fg. Long barrel circular. 
No. g103. AC OI, KEX/K7b, —41 ff. Stratum f. 


65, Spherical, with traces of green glaxo. 

No. rash. AG Tl, KX)F6e, —yo ft. Stratum I, 

66. Long barrel circular. 

No, 1216. AC TIT, KX/Frok, yg ft. Stratum I. 
ie Bicone hexagonal. 

No. 1157,- AC TI, KX/F5a, 39 ft. Stratum I. 

G8. Bicone hexagonal, 

No, 3843. Surface. 

69, Standard barrel hexagonal. 

No, 392. Surface, 


>, BEADS OF YELLOW QUARTZ 


Yellow quartz is the material for four beads from Ahichchhatr’. Two of them 
are from the lower levels in Stratum VIII and are dated 300-200 38.0, ; the other two, from 
sectors other than AQ III, are not well-stratified. Two (one from AC If and another 
from AC V) are Jong barrel hexagonal with alternating large and small facets, while the 
other two are drop-pendants, pupae from the natural stones in their amygdoloid state, 
ese Peelers ona the top, Except for their early date there is nothing remarkable about 

' es¢ Ha 
Amygdoloid pendants of yellow quartz are very common, specimens being known 
from Patna, Masaon Dih, Chirayya Kot and Ghosi. A pendant almost similar to. no, 71 
was obtained in the first century A.D. levels in the Kausambi excavation. Several yellow 
quartz beads also occur in the Mauryan strata at Tripuri. | 
_ Yellow quartz seems to have been a favourite material for beads. At Taxila beads 
‘of this material are dated between the third ,c. to the fifth century a.p. Some very fine 
specimens from KauSambi are preserved in the Allahabad Municipal Museum and m the 
collection of Shri Jineshwar Das of Allahabad. Two carentionalty well-made beads of 
yellow quartz from Arikamedu are in the writer's collection. The use of this stone was 
prescribed against jaundice, as recorded in Pliny’s Natural History, xxxvii, 199. 


Nos, 70 AND 71 (fig. 9; pl. XIT) 


‘Gs ‘Long barre! hexagonal with alternating large and small facets. 
fo. go18, AC V, QVITI/O5j, -45 ft. 
‘ad Faceted dro t. 

o 915. ACTV, Hj, —4 ft. 
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g. A BEAD OF MILKY QUARTZ 


A milky quartz bead is specially noteworthy, It has a rough barrel spe with 
groove-collars and is cllipsoid in section: Exactly similar beads have been found at 
Taxila' (two beads, first century A.p.), Kauwsambr (first century A.p.), BhitaS Rajghat, 
Tripuri;| Kulaon on the Narmada Nasik® and Kondapur.? All these beads bear 
a very high polish resembling glaze, which, on microscopic examination, seems to have 
been produced by grind-polishing, 


No. 72 (fig. 93 pl XIT) 


72. Roughly barrel with groove-collars, ellipsoid, 
No. frm AC XV, RVIT/Vqhi, 0 ft. 


». BEADS OF GARNET 


___. Garnet is represented by a few beads collected as surface-finds, none being recorded 
in the excavation. Of special interest ts a fragmentary tortoise-shaped amulet (not illus- 
trated). The significance of this amulet has-been pointed our by me elsewhere.” 


to. BEADS OF AMETHYST 


Only four amethyst beads are recorded, but their material is of a very fine quality. 
The oldest specimen, no. 73, is a long barrel bead, elliptical in section, one of its surfaces 
being nearly flat. Ii is considerably large in size, a peculiarity noticed amongst Mauryan 
beads, and is dated 300-200 B.c. Another one, no. 74, plano-convex in section, resembles 
a scaraboid and shows large perforations. [t is from Stratum I], belonging to the 
Gupta period. Of the same age Is an i Se bead, no. 75, hexagonal in section, which 
hus several parallels in north India. unga beads from Lauriya Nandangarh® are 
similarly shaped, as also the amethyst beads in the Piprawih vase. Examples are also 
known from Rajghat, Kausaimbi and Bulandibagh (Patna Muscum, no. Sq. 31 Kag/159). 
Recently a few have been found at Tripuri and at Kulaon on the Narmada. te memalell 
nny flat barrel bead, no. 76, tabular in section, is unstratified. Le 


Nos: 73-76 (fig. 35 pL XIN) 
7+ Lang barrel eHiptical, 
No, 10854. AG IIE, KX/Lic, -61-ft: Strarum VIIL 
74. Elliptical plano-convex. 
No. f44g. AC III, KEX/ESd, —y9 fi: Stratum fla. 


' Beck, Bends from Taxtia, pl. V, 1; 
" Beads from Kan$ambi sacauatioe 
* Beads in the Lacknow Museum, 
‘Found in 1952-excavation. 
* Author's collection (for this and subsequent references. to Kulaon). 
© Found in 195!-excavation. 
7 Dikshit, Some Beads from Kondapur, pl. U1, 61, 
ee aoe Indian amulets’, Bulletin of the Prince of Wales. Museum, Bombay, no. 2 
8 Seoclmnenis ts the Pitas Museum, Culeutts. 
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ie Elliptical hexagonal. 
No. 6369. ACG Ul, KIX/K5a,-—49 &. Stratum Cla, 


6, Long barrel tabular. 
urface. 


i. A BEAD OF AQUAMARINE 


Aquamarine or beryl is represented by a single specimen, no, 77, which is not 
acenaneety dated but may be of Gupta date. {t is an exceptionally well-made bead, 
perhaps the best one in the vollection from Ahichchhatra, It is flat cylinder with the 
comers rounded and hexagonal in section. At the short ends of the bead a vertical groove 
runs across the perforation. The perforation of this bead, which is about § in. in length, 
seems to have been done in a single operation, the lapidary having taken advantage of the 
transparency of the material. It seems probable thar the grooves at both the ends were 
intended to serve as a guide-mark for his drill. The minuteness of the drill and his ability 
to meet the bore in the same axis, in case it wis doubly perforated, are very remarkable. 


No, 77 (fig. 3; pl. X11) 


77» Cylinder hexagunal with corners rounded. Vertical crooves at the short ends. 
No, 9251. AC VII, GV/D7e, -41 A. 


2, BEADS OF GREEN JASPER 


_ There are only three jasper beads in the collection, all of them from areas other than 
AG II and therefore not firmly dated. The shapes represented are twisted pentagonal 
(no, 78) and cornerless cube [no. 79); which are fairly common in jasper beads, and I have 
already referred (above, p. 40) to the prevalence of the former in the Satavahana period 
in the Deccan. | : 
- Nos: 78 «xp 79 (fig: $5 pl XI) 

8. Faceted twisted pentagonal. 

No. 732. ACI, Trench I, -63] ft. 
re Cornerless cube. 

o. goz0. AC V, -49 ft 


cf 


19. BEADS OF MISCELLANEOUS MATERIALS 
A few sundry beads, comparatively recent in date, are described below, with their 
materials and shapes, : 
Nos. So-fe (fig. 4 + pl. MET A) 
Bo, Shell: cireular tabular. 
No. 6809, AC ITI, unstratified. 


Br. Bone : long cylinder circular. 

No. 3509. ACTH, KXYA8k, 42 ft Stratum 1 

2: Seed: drop-shaped bead, horizontally perforated, 
No. 9235- AG VII, HV/Joa, 96 ft. 
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The circular shell bead is of very little interest, pane 9 very common shape. The 
bone bead has been prepared by enlarging the cavity ina tubular long bone. The natural 
seed bead has been identified as Coix Lacryma Jobi. Linn. by Dr. R. D. Misra of the 
Botany Department, University of Saugor. 


14 A PENDANT OF SERPENTINE 


No. 83 is a very fine pendant, its material being serpentine. It is about } in. in 
length and Bale & pregnant woman in 4 squatting position with bent legs, Considering 
the hardness of the material this bead has been carved with great skill and minuteness 
of detail. The subject represented by this pendant is somewhat unusual and by the 
piceeoe OL ASAE there 1s reason to believe that it was used as a charm againet di t 
abour. 


I have not seen any analogous instance of the charm represented by the present 

spaces Unfortunately this pendant is not a accurately dated, but the manner of 

epicting the figure closely imitates Suniga art on stylistic grounds it may be of that 
period. 





Fic. 4. 80, shell ; Br, bone ; 82, seed > 83, Serpentine ; 84-92, fatence. q 


‘CEL N. L. Bor, "Common grauwes of the United Provinces ', Indian Forest Records, V1, i 1940 ) 
Pre 00> This seed is largely used by the poor in U.P. on account of its hard and. sinoot as ell. 
t is called kavadend from its resemblance to © cowrie-shell ; and the plant grows willl in marshy 
places. _ Similar seed beads were found in the Kolhiipur excavations also. but the material vAS NE 
dentified. | 
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No. 8% (fig. 4; pl. SITE A) 


83, Pendant showing a pregnant woman in a squatting position with bent legs. 
No, 6587. AC V, OVULP jv -738 ft. 


15. BEADS OF FAIENCE 


Falence is the material for seventeen beads from Ahichchhatra, ith the excep- 
tion of four beads from areas other than AC II, all are clearly stratified and belong to 
Stratum IIL. Only two among the beads are white, the rest being coloured green. Some 
of the latter bear a very high glaze, but many of the larger specimens are very coarse- 
grained and have a pitted surface. 

The shapes of these beads are usual, viz. spherical beads, 4; Jong barrel circular, 4 ; 
cornerless cube, 4 ; and dmalaka-shaped, 2. The less common forms are : double crescent, 
t + truncated bicone, septagonal in section, 1 ; and flat diamond-shaped toggle, t. 

"Amongst the four spherical or oblate beads, one, no. 84, bears an excellent high 
glaze and is fire-polished. Three (one, no. 85, illustrated) amongst the four cornerless 
cube beads show signs of high glazing and being fire-polished have their edges considerably 
worn out ; the fourth specimen, no. 86, however, retains the edges and is a perfect speci- 
men of moulding. 

‘The most favourite shape amongst faience beads, viz. the dmalaka, is represented 
only by two beads, nos. 87 and 88, but both are unstratified. One of them has a pitted 
surface owing to bad firing, while the other, having the gadroons effected by notches all 
over the body, retains much of its original glaze. 

Amalaka-shaped fatence beads are found on several sites in India, both in the north 
and the south, and on account of their pbs character it is hardly aap to 
enumerate them, ‘Their distribution in the Satavahana period in the Deccan is particularly 
eprint and most of the beads from northern India that I have seen belong to about 
the same period, 

Amongst the less frequent forms the following beads are noteworthy, No, 8% 
from Stratum IIL, is a fare and unusually large biconical bead with irregular septagonal 
faceted section. Lis surface is pitted and shows a pottery-like core beneath, It was covered 
over with a green glaze but only traces now remain in the cavities. 

Another rare is represented by a wage shapes annular bead, no. go, also from 
Stratum HHI, and is lightly (mis This shape is very scarcely met with in fafence beads. 

A lenticular, diamon toggle bead, no. gt, is not clearly stratified. It is of 
white hard fatence and is not well- rated. A bead almost similar to this was examined 
by me amongst the beads from Kondapur, and two specimens from KauSimbi are preserved 
in the Allahabad Museum. But beads of this shape are scarcely met with. 

The most interesting bead in this series is a large dou t spacing bead, 
no. 92, from an early of Stratum Il. It is of white faience, covered with traces of 
a green glaze. It has the shape of the English numeral 3, with a flat underside and a 
projecting mid-rib on the other. Two holes occupy the central portion of the joined 
crescents. 

Ba identical fafence beads, dated about the first century a.p., are known from 

Taxila,' similar one also of fafence, dated about the second century A.D,, are also 
recorded from Charsadda.* Recently | saw an identical bead of this shape from 
Sambhar in the Jaipur Museum, but its date is not known, | 


* Beck, Beads from Taxila, pl. X, 4 and 6. 
+ An. Rep. Arch. Surv. Ind., 1902-3 (Calcutta, 1904), pl. XXVIII 4, 3. 
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The antiquity of this shape can be traced back to the Harappan times of India, since 
a similar bead of paaiine stestite has been found at Harappi.' Outside India similar 
beads have been recovered from Jemdet Nasr.* Two of these are of glazed paste (falence ?) 
and the third one is of mother-of-pearl. 

Tt is interesting to note that none of the falence beads from Ahichchhatra is dated 
prior to A.D. 350. This material, which was very extensively used for the manulacture 
of beads, bangles and other objects during the Harappan times, seems to have been 
unknown or at least very sparingly used during the Mauryan period. At Taxila only 
two beads are reported to have been found in Bhir Mound. Among the beads found m 
the Allahabad University excavations at Kausambi, there are no falence beads which can 
be attributed to a period prior to 150 :B.c. Similarly they are absent from the Ma 
strata at Tripuri and are not yee from the pre-Sadtavahana levels at Nasik. Faience 
beads gained a very wide popularity from about carly centuries of the Christian era, as 
is evinced from the very lange numbers recovered from Sirkap, from Charsadda and other 
sites in north India ; in the these were a particular favourite during the Satavahana 
period, ‘The material seems to have lost its appeal with the extensive use of glass, though 
its use in the Gupta times is evinced from the stratified specimens from Kausambi and 
Ahichchhatra. I have not seen any fafence bead which could reliably be dated to a 
period subsequent to the Gupta age, and even the specimens later than the second-third 
centuries aD. are not large in number. With the known cultural relations of India with 
Persia during the Mauryan period, the absence of fafence, for the use of which Persia 
is $0 famous, is striking. 


Nos. 84-92 (fig. 4: pl XIE A) 
84. Oblate circular, 
No. go. AC IM, Trial Trench, —43 ft. 4 in. 


Cornerless cube, glazed in green. 
NB. gor. AC IIL 


86. Cornerless cube, with traces of glaze. 


green 
No. 6451. AC IIT, KIX/K7f, -46 ft. Stratum 1114, 
87, Amalaka-shaped, with traces of high green elaze. 
No. govt. AC vir ‘ 


GV /C6e, —39 ft. 
88. Amataka-shaped, with traces of high green glaze. 
No. 1po02. ACT, Room 3, —42 ft. e 


©. 8300. AC TH, Kya, —46 fi. Stratum TIT, 


g. erry a annular, 

No. 4109, AC ITM, KIX/Kae, —yo ft. Stratum L 
gt. Lenticular diamond-sha le, 

No. 3926. AC III. eee 


- Double-crescent ; 
No. 9890. AG IIL, RX/Pic, 98 fe Steatum 11 


*Vats, op. cit, IL, p. ar pl. CXXXIX, 


*E. Mackay in Field Muieum of Natal Hive ) | | 
pls, LXXIV, 6 LNXI, 27-29) med DTT talirebolegy, Memoir, 1, no. 3 (Chicago, 1931), 
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, vellow quartz; 72, milky quartz; 73-76, ametiysl; 7], a 


. 


a, . , 7 ‘ee OS ‘ 
70 dnd 3G, green pilsper 
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BEADS FROM AHICHCHHATRA, U.P. 
16. BEADS OF GLASS 


More than one hundred glass beads were recovered from excavations, and besides 
there are several in the string of surface-collections sent to me. _ In the Sree classi- 
fication 1 have taken into consideration only those from the stratified deposits and a few, 
of exceptional interest, from the surface-collection. The shape of these beads, the technique 
of their manufacture and their general distribution have naturally received primary atten- 
tion ; but I have taken v little aid of the chemist, whose judgment should remain final 
in the matter of a technical subject like glass. The similarities which I have pointed out 
are, therefore, on the basis of a large collection of glass beads I possess or have examined 
in different museums and from the notes I have made. 


A. GreEN GLASS 


Twentyeight beads of green glass were recorded in the excavations. These have 
different shades of green ranging from a bright leaf-green to a dull green and differ in 
the degree of opacity, twelve being transparent and the rest opaque. The colourin 
agent appar to be copper in most of the cases, but three or four seem to be coloured with 
iron. Various processes are used in the manufacture of these beads. While most of the 
beads are made by the wire-wound process, there are a few moulded beads, Occasionally 
these are made from canes and are folded. A thin film of salts is visible on several trans- 
parent beads and a simple immersion-test in pure water often proved to be useful for the 
identification of the original colour. 

The beads are distributed in practically all strata ; there is-only one from Stratum 
VIII, while none is forthcoming from Stratum IV. This absence is no doubt adventitious. 

Only a few beads are noteworthy for their shapes. Besides the common shapes, 
like spherical and oblate beads, there are a number of hexagonal forms (barrel, cylinder 
and flattened), cornerless cubes and circular lenticular. Some rare shapes (nos. 97 and 507) 
Ss gee pendant and a double chamfered cylinder, square in section (Beck’s Type 

2, b.d.), 


‘TRANSPARENT GLASS, NOS. 93-100 (fig. 5 ; pL XIV) 


we Long cylinder hexagonal. Moulded. Transparent bluish green, full of bubbles, edges 
cut lished. 


fire-po | 
No. 1283. AC III, KX/Foa, -39 ft- Stratum I. 


Lone linder hexagonal. Folded, made by the double-strip method round a spoke. 
Caine hiss, fi ocusomeatty pare bubbles. 
No. 3094. AC V, QVI {Oah, —42} ft. 

95, ‘Standard cylinder circular. Probably folded. Transparent green, crackled at various 
centres. Hole bored by as i , leaving depression at the edges. 

No. 9389. AC VII, /Eaf, 40 ft, : 

. Standard barrel hexagonal. Moulded. ‘Tranaparent bluish green, woll-made. 
on 1304. AC III, KX/F7h, —39 ft. Stratum I. 
97-_ Curved pendant. Moulded and bent, Greenish transparent, coloured with copper. 


No, Bg. AC IV, MIX/H3e, -36 ft 
33 
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Pear-shaped lenticular. Folded, Tran nt green full of bubbles and coloured with 
iron. Hole bored by a sharp instrament leaving a epression at one end and a blurred edge, at the 
other, giving the bead a pear-shaped appearance. 

No. 3087. AC V, —48 ft. 
: og. Bicone circular, Produced by the wire-wound process. Iridescent pale green, full al 
impurities. . 

No, 9184. AG V, QVIII/P4g, -654 ft. 

roo. Corneriess cube, [ridescent bluish green, with surface-corrosion. Well-made. 

No. 255. AC HI, KX/B4j, -34 f. Stratum I, 


Opaque GLAS, Nos. 101-107 (fig. 5; pl XIV) 


tor. Spherical. Produced by the wire-wound process. The only example of bright leaf- 
yreen glasi at Ahichchhatra, matched by several beads from the Bahmani stratum at Kolhapur 
and by many unstratified beads from Maski, Paithan and Chandravalli, 

No. 4302. AC II, Howe IL Stratum 1. 

toz. Elliptical circular. Leaf-green, the oldest specimen of this colour at Ahichchhatra. 
Cracked surface, probably ne~glass. | 

No, ro8g5. AC Hi, KX Lia. —6o} ft, Stratum VIII. 

103, Standard cylinder circular, measuring y'y im., thus being the tiniett of it class at 
Ahichchhatra. | 

No. 4543. AC IL, KX/F8d, -43 ft. Stratom I. 

tog. Elliptical tabular, Folded. Dull green, with impurities. 

No. 8660, AC Il, KX/Lra, -54 ft. ‘Stratum V-. 

res. Long barrel circular tiug-collared, one end broken, CGane-glass. Dull green. 

No, 6405. AC Hl, KIX/Kye, -43 ft, Stratum: l. 

106. Cube. Folded, showing the fold near the ee Slightly corroded. 

No. 9552. AC HI, KX/A6g, -35 ft. Stratum I. 

107. Cylinder square with double chamferred edge. Moulded, cracked at various centres. 
Pale green with yellow veins and impurities. 

o. 1957. AC EH, Room 128, -95 ft, Stratum I 


B. BLUE-GREEN GLASS 


There are twelve beads of blue-green glass, which resembles the Persian blue 
shade. Only three amongst them are stratified and are attributed to Strata [Ve and L.. 
These are mostly of cane-glass wound on a spoke and in several cases flattened to form a 


lenticular shape when the glass was plastic. Only four beads in this series are illustrated. 
Nos. 108-11! (fig. 5; pl XIV) 


19%, Bicone circular. Produced by wire-wound process. 

Surface. ; | 

199, Rectangular tabular. Produced by wire-wound process and flattened to shape. 
urface, 

tin, Re jar square, Moulded. 

No. 10204. AC IV, MIX/N7j, 42 ft 

rit, Diamond-shaped tabular. Wound cane flattened to shape. 

No. 9322. AG VII, GIV/E5¢, -40 ft. 
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Of the thirtythree blue glass beads a very large percentage is coloured with cohal 
of copper, the former having a very deep shade of blue and the latter with a pale shade 
of blue. These are distributed in Strata [V to I. The glass is generally of a very good 
quality and the beads are moulded, there being only a few instances of cane-glass, 

¢ shapes do not indicate much variety, the most popular shape being spherical 
and oblate beads. There are four short cylit beads s only one example, no. 112, has 
a barrel shape with a lenticular section anal Thgcellaty and belongs to Stratum TVa, being 
in conformity with a large number of similar specimens of comparable date in north an 
south India. 
No: ore: (fiz; 53 pl. XIV) 


t12, Barrel with lug-collars, lenticular, 
No. 6987, AC II, KIX/P6a,—48 fi. Stratum TVa, 


Another variety of blue glass; iin very bright turquoise shade, is represented 
by nine beads, None of these is dated earlier than a.p. 350. Besides the usual spherical 
and oblate shapes, the following are noteworthy, 

Nos, rig-116 (fiz, 5; pl. XTV) 

tg. Long barrel square: Shaped on a spoke, 

No. 6971. AC TH, KEX/EGf, —45 ft. Stratum Ie, 

ti¢. Bicone circular. Same glass as above, 

No. 1237. AQ TT, KX/A4gj, -49 ft. Stratum II. 

115. Bicone hexagonal with annular perforation. Same glass Ay above. 

No, 9088. ACV, OVITT/O9j, -49 fi. oe ‘ 

ui6, Diamond-shaped tabular,. Folded. 

No. 9227, AC VI, GV/D8e, —41 ft. 

Besides these there are two very old specimens of blie glass, the colour of which 
cannot be matched on account their iridescent surface. Immersion in water renders 
them pale bluish and indicate that they are of cane-glass. These have the cammon 
spherical shapes and are valued only on account of their high antiquity, 


Nos, 167 Ann 118 (fig. 57 pl XIV} 
117 Spherical, Gane-giass, Pale blue, iridescent. Much corroded. 
No. 8gog, AC 1, KS Lb, fo f. Stratum VIII. 
118, Spherical. Pale blue, highly. iridescent. 
No, 3178 AC V, QVITL/P4h, 634 i. 
D. Biur aiiiurior: otass 


_ Of special interest to the technician is a small barrel lenticular bead with lug-collars, 
having a millifiori pattern on it. It is a folded bead having-a blue core, and the decoration 
consists of several vertical hatchings in red, white and black in a double-black border. 
The pattern is laid slantingly across:the body of the bead. This mosaic bead j unfor- 
tunately not very clearly stratified, bur similar beads appear to have had a wide 
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distribution in the Gangetic valley, Two identically decorated specimens are in the Lucknow 
Museum, said to haye come from Bhiti. I have seen another specimen from Rajghit, 
in the Bharat Kali Bhavan, Banaras, and a third one, from Madhur, 18 in ihe author's 
collection. 

No. tig (fig. 6; pl. SUT B) 


19 Long barrel lenticular with lug-collars, Folded, with blue core. Decoration -consisis 
of several vertical hatehings in different colours in a double-black. border. 
No. 993. AG TY, MEX/F6b, —4o fi 


E.. ORANGE GLAS 


Seven short barrel annular beads are of an orange-coloured glass and are distributed 
in Strata IV and I] (A.p, 100-750), A microscopic examination shows that the orange 
colour is due to cuprous oxide held in small particles and the dull opaque appearance 
is due to devitrification of the glass. This glass is invariably opaque; and annular is the 
common shape in the majority of the beads from various sites I have examined. The 
earliest imens of this glass are from Taxila (fourth century #.c.) ; at Kausambl beads 
of this glass are dated 50 B.6, to A.o. 200, At Tripuri, annular beads occur in Stratum 
IV and are dated about a:n. 200. A few specimens from Ujjain are preserved in the 
Gwalior Museum but are not accurately dated. A string of two hundred and eighty beads 
of this glass collected from Birbhum by Mr. E. FQ. Murray is in my possession, 

From the number of known specimens it appears that annular beads of this variety 
of orange glass were very popular in the early centuries of the Christian era. 


No: rao ffig. 65 pl MTT B) 


rao, ‘Tabular annul 


ular. 
No. tbo2. AG V, QVITI/Noga, -42 It 


F. Rep Giass WITH WHITE CORE 


Amongst the surface-collections of red glass beads, ane specimen (not illustrated) ts 
very interesting. It is a cylinder tube bead, having a white porcelainous matrix, over 
which a trausparent red-coloured glass is coated. Reads of this variety of glass occur 
in the Satavahana stratum at Kondipur'; and a. solitary specimen associated with 
Roman potsherds was dug out from a tank in the Kanheri caves near Bombay. They are 
also known from Patna (Patna Museum no. 5bk. 95/670) in the Bulandibagh excavations. 
This jlass, probably Venetian in origin, is also seen_amongst the imported beads in 
Ladakh? hey are also known from Rhodesia3 and Fayum in Egypt. 


G, GoLD-Fon. GLAss 


Fight beads are of gold-foil glass. This is a special type of glass beads in which a 
layer of gold foil is pressed on a glass matrix when hot and is laid over again with another 


'Dikshit, Some Beads from Kondapur, pl. TV, 212. 

*Ch fadian Antiquary, KXATV (1905), pr 209. 

+ Bultetin of the Baroda Museum, U1, pt. 1 (1945-45), p- 55 7 see ales Beck's report on Rhodesian 
bears in Caton-Thompson, Zimbabwe (Oxford, 1951) and on Ure beads from Mapuncubwe in Foucher, 
Mapungubuy (Cambridge, 1937), pp- 03°13: 
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coating of transparent glass. As the foil is not a good cementing material, the material 
does not form a homogeneous mass and the tendency of the beads is to break at the foil- 
layer. his accounts for the several fragmentary beads recovered from excavations. 

A unique feature of the present collection is a row of four segmented beads, no. 121, 
which have not been separated for being made into mdividual beads. The matrix is 
made of long canes and, when overlaid with foil, appears to have been dipped into a batch 
of colourless glass. The flakes of this secondary layer of glass show signs of corrosion starting 
from numerous centres and have a crackled appearance, 

Most of the beads are (usually large spherical or standard barrel in shape and have 
a coljar-like effect at the edges where they are separated by notches made in the long 
cylindrical tubes out of which they are prepared. 

Beads with gold foil have a very large distribution in India. In northern India they 
are known from Bhita, Patna, Masaon Dih, Kauéambi, Ujjain and Tripurt. At Bhira 
ia were recovered in the 1909-10 excavations but were not very accurately dated,’ 
At Kausimbj seven specimens are dated 300 8.c, to the second century a.p. ‘The Tripurt 
specimens occur in Stratum IV and are dated about a.p, 200. The rest of the specimens 
are from surface-collections and are therefore not datable. 

_ _ In south India beads inlaid with gold foil are found in the Satavahana strata at Nasik, 
Resear Kondapur? Chandravalli, Karad? and Arikamedu, — 

+ beads from’ Ahichchhatra occur mostly in Stratum. IT] (a.p. 350 to 750), and 
two small fragments are from Stratum I, From the four beads in segments referred to 
above it appears that they were manufactured locally, 


No, 129) (fig. 6; pl. XITL B) 


121. Four segmented circular beads. Matrix made of long canes. 
No, 8065. AC TV, MIX/Nab, —g4 fi. 


H. Rep Gass 
(i). Dark-red opaque 


Five beads are of a dark-red opaque glass and are distributed in S : if : 
With the exception of one bead, hie te moulded, all are made from pis pean ie 
fire-polished. “They are the usual cylinder oblate beads and represent a common shape 
of copper-red glass very widely distributed throughout India. At Kauéambi this glass 
is known to be popular m the second cetitury A.b., but one specimen is dated about 200 B.C. 
At Patna beads of identical glass occur in depths ranging from 7 to 31 fi. below surface 
similar beads from Dhalbhum Pargana, District Singhbhum, is in the writer's collection. 
They are frequent also at Rajghat, Masaon Dih and Ghosi, and I have seen a few beads 
of this glass from Taxila in the Indian Museum, Calcutta. In the excavations at Tripurl 
they are quite common in the second century a.p. levels. The Gwatior Museum preserves 
some beads of identical glass from Mei, In the south such beads are known from 
Maski, Kondapur, Paithan, Nasik, Chandravalli and Arikamedu. At Kolhapur they 


An. Reb. Arch. Sure, Ind., 1gto-11 (Calcutta, }, 1p. o2- 
iSenkalin and Dag etc w ta ne toe 
* Dikshit, Some Beads from Kondapur, pl. TY, 206-09. 

*M. G, Dikshit, Exploration at Karat (Poona, 1949), pl. Xa, 5-5. 
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are associated with the Sdtavahana stratum, and the same date is provided by several 
specimens from the Arikamedu excavations. 

The solitary bead from Stratum VIII is the only early example of this glass known 
to me, along with the other specimen known from Kausambi (200 8,c,). 

A microscopic examination reveals copper as the main colouring agent for these 
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Fic: 6. 119, bine millifiort glass; 120, orange glass; 121, gold-foil glass; 122, dark-red opaque glass; 
129, bright-rd glass; 124 and 125, black glass; 126-129, ¢appers 130-133, lerrarotla \ 


No, 1o2 (fig.6; pl. XTIT B) 


122, Long cylinder circular. = t. 
‘No. 3799.. AC 11, KX/Aqh, -49 ft. Stratum TI. 
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(ii). Bright red 


Besides the dark-red beads referred to above, the collection includes a large bright- 
coloured red bead. The bead, no. 123, not clearly dated, is opaque and its colour is 
almost similar to the gunj@ berry-sced, which is very largely used by polcsnuts in India 
for weighing purpases, i have seen some aboriginal women wearing identical Spee easlts 
which they believe is prepared out of some seed. A few specimens from Ma dia. and 
Bastar, Orissa, are also preserved in the Central Museum, Nagpur. 


No, 124 (fig, G: pl, XIIL B) 


129. Long cylinder circular, 
wo. 992. AG IV, MUX/Nef, 95) ft 


|. Biace GLas 


Black glass is represented hy fifteen specimens, of which nine emanate from stratified 
deposits. The oldest specimen, no. §24, is attributed to Stratum EX, thus being the 
earliest recorded specimen, There are three beads from Stratum VII] and two from 
Stratum I, leaving a wide gap for the intervening period. Some amongst six unstratified 
beads may belong to this od, and it is fairly certain thar black glass was in use at the 
site throughout its life, ere is nothing noteworthy about their shapes as they are of the 
common spherical and barrel circular varieties, but a solitary specimen from Stratum I, 
no. 125, has a bicone pentagonal shape, though much of its original shape has been lost duc 
to corrosion. There is a striking predilection for large beads in Strata [X and VIII, 
and the tiniest spherical or oblate ones occur only in the upper strata, 

All the beads are of opaque cane-glass and are fire-polished, the only tion being 
the hicone pentagonal , no, 125, which is a coiled] bead. It is not postible Lo detor- 
mine the colouring agent without analysis. 


Nos, 124 AND 125 [fiz. 6; pl. XUI B) 


t24. Spherical. Wound on spoke, 

No. 8og8) AC TIL, KX/Lrb, -65-ft. Stratum EX. 

f25. Bicone pentagonal, Woitnd on spoke. Corroded. 
No. 4253, AC IIL, KIX/K Me, ye f.. Stratum I. 


J. BLAck-ann-wirre GLas 


There are six beads in the collection in which'a composite glass is used: This is 
done by two ree ny by adding an intermediate layer of white dlass in between two 
sinips of black (occasionally blie or violet) glass and by moulding them into the requisite 
shape, and (2) by twisting 2 number of canes of coloured: glass into the requisite shape with 
an alternating band or bands of white introduced into the spirals at the time of ing. 

In the first process, the white band, which is homogencous with the coloured glass, 
assumes the shape of an intervening layer and if the coloured glass js sufficiently transparent, 
the Jayer can be seen as if in an oblique cut well below the latter. In the second process 
the canes of white glass appear in the core in the form ofan encrustation or appliqué work. 
Due to different coefficients of expansion this glass is liable to flake off and leaves a small 
depression or groove an the core. om old specimens generally do not retain it. In 

« first process the moulded beads are often marvered, which is wrought with some difi- 
culties in the second process. | 
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Beads made by both the processes occur at Ahichchhatra, There are two beads. 
roduced by the first process in which a white band is layered in between a bluish ptass. 
hese millifiori beads kkve been described earlier in the section on blue glass fabove, p. 56). 

There are four glass beads of the second process, with layers of black and white glass ; 
all are done by spirally-wound canes. Two beads from AC IIT belong to Strata I and 
I and the other two are unstratified, though apparently of the same age as the former, Ih 
would thus appear that the process was introduced quite late in the history of glass-+making 
at Ahichchhatri, Of the first process there are several early examples, particularly from 
Taxila. 1 have not seen any example of the second variety in the excavated beads from 
Kausimbt. 

OF these four beads, which are not illustrated here, one, belonging to Stratum [1 
is spherical in shape and is made of spiral glass by the wound process, with a white thread 
running on the core of the black glass which has partially flaked off. The second speci- 
men, from Stratum I, is truncated bivone circular and is of black wound glass with a zonal 
appliqué white band in the centre. The third, from AC TV, MIX/Hil, -38 ft, 15 barrel 
circular in shape and is of black wound glass with three white spirals. The last, AO V, 

VITHP sh, —64 fi., is also barrel circular and is of a black wound glass with three spinils in 
white glass running from end to end on the core, leaving depressions in the flaked white 
portion. 


17. BEADS OF COPPER 


Only a few metal beads are known from Ahichchhatra, all of them being of copper. 

Of the seven specimens here considered, four are from unstratified deposits, while the rest 

ape “a Strata VITI to If. In spite of the small number there is an interesting variety 
| the sh 

The oldest copper bead, no. 126, from Stratum VIII, is a small cylindrical tube 
fashioned out of a thin sheet of copper ; its overlappmeg end has not been soldered. Exactly 
‘identical beads of gold have been found in the megalithic burials at Brahmagini,' and 
‘in the cists at Maula Ali in Hyderabad State, It is probable that these coiled objects were 
intended for ear-plugs and not beads, 

The next in date is a small toggle-bead, no. 127, of unusual shape, being cylindrical 
with conical tops at citherend. This specimen belongs to Stratum V. In the excavations 
at Sigupalgarh large-sized terracotta ear-ornaments of this shape were found, Similar 
ear-ornaments are alsosto be seen amongst the sculptures at Amaravati and Nagarjunakonda, 

To Stratum TIT belongs a medium-sized spherical bead, about TA indiameter. To 
ee oe added two small oblate beads with annular holes, not accurately 


| One of the beads, no. 128, from Stratum |, is small barrel bead ase like a conch- 
shel!. Half of the barrel is incised with @ spiral line and in the other half a crossed line is 
drawn to indicate the columnar opening in imitation of a conch-shell. This shape is 

bably due to the sacred association of the conch-shell (Sarkha) from very eatly times in 
Fndia, As an auspicious object it is mentioned in early Indian literature like the epics? 
and was venerated alike by the Buddhists! and the Jainas. The sSayidia was worn by 


Ancient India, x0. 4 (Dethi, 1947-48), pl CXX Be 

* Makabhiruta, Drona-parva, 32. 20; Varahamihira‘s Mrijat-samitd, od, H. Kern (Leyden, 1869), 
LXXX. 5, clases the conch-shell ax one of the twentytwo gems 
2Of. Mahdranisa, XI, 0-31, Dipanariie, XL. 52-39. 
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perforating the shell ielf* or by carving imitations thereof. Examples of the former 
type are known from Harappan sites and even from Taxila.* | , 

Beads tmitating conch-shells are common in terracotta and glass. For example, 
several terracotta beads have been found in Kond&pur, and an analogous example is 
provided by a specimen from Bairant, preserved in the Bharat Kala Bhavan, Banaras. 
At Gaya wey eo found two similar coral beads in the Mahfibodhi temple At 
Maski there is a large number of black glass beads of the same shape. The Allahabad 
Museum also preserves a dark-blue glass bead of this type, said to have been obtained 
from Kausambi. A few terracotta specimens, findspot unknown, are also in the author's 
collection, But the shape is very rare in metal: a gold specimen, believed to be of 
Kushan or Gupta date, is known from Bhita, while none of copper is known to me. 

Of exceptional interest is a small unstratified copper bead, no. 129, shaped like a 
standing human figure, with its legs apart and feet joined together. The arms rest on 
the waist and the head is indicated by a small non-descript rounded projection above the 
neck. The lower extremities are shaped like a rhombus. A la fe peHoeacior! runs through 
the wast, probably for stringing with a series of similar beads, The figure exactly resembles 
some of the terracotta figurines from Ahichchhatr’, which are described as gamanake 
and attributed to Stratum IV. On account of the striking resemblance of the copper 
bead with the dwarf figurines noted above, [ am inclined to believe that it is of the same 
age as the figurines, . . 

The exact purpose of this bead is not known, but some cult-significance is not unlikely, 


Nos. 126-129 (fig. 6; pl, MILT B) 


(26, Long cylinder circular, fashioned out of a tube, 
No. 8955. AC TI, REX/Pab, -6r ft. Stratum VILL 
ta7. “Toggle-bead, id that with conical ends. 

No. 8742. AC HI, KREX/Prog;—92 fi, Stratum ¥, 
s28. Barrel, shaped like a conch-shell, | 
No, 4053. AC UI, KIX/Eeb, Room 128, Stratum I. 
t29, Bead shaped like « human figure. 

No. 6587, ACV, OVITT/P4j, -7354 fi. 


18. BEADS OF TERRACOTTA 


Comparatively very few terracotia beads were unearthed at Ahichchhatra. Besides 
some specimens occurring in different localities, the largest mumber was obtained im a 
room from Stratum ITI, assigned to the Gupta period, ese beads_ twentysix in number, 
are grey in colour and were baked very hard under # high lemperature, While most of 
theny are without any slip, 4 few bear a highly Iarnistest black slip, They are the most 

' The earliest use of a perforated shell as an ornament as far back as the Aurignacian 
period in France > cf. specimen illustrated by H. Beck, ‘ Qhasification and nomenclacare of beads 
and pendants *, Archaeologia, LXXVIL (Orford, 1928), fig. 25 A 4. Carnelinn and other imitations 
are common in Egypt from the Vth Dynasty ts Roman time. W. MF Beis, dale (Landon 
Tot), | op Sei . . 

‘Beck, reads from Taxila, pl. pra a | 

* A. Cunningham, Mahaindhi on, 1892), pl, XXII, 28. 

* An. Rep, Arch. Sure. Ind, ty:t-r2 (Calcutta, ror , pL: 

‘ Aen: bp. cit, p. 118 B19}+ Pls XOCSEE, 6. 
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common forms of the arecanut-shaped beads, known from several sites in India, and are 
therefore without any interest, The arecanut is also the shape of two other beads from 
unstratified areas. The most popular shape at Ahichchhatra seems to be the spherical 
one, which is represented by as many as twelve beads. All of them are of a pale yellowish 
colour of medium or fine-grained grits and are without slip of any kind. Only one speci- 
men is of grey colour, similar to the number of arecanut-shaped beads referred to above. 
These are distributed mostly in Stwrata V to TIL , 
The special forms are listed below. 


Nos. 1je-13¢ (fig. 6; pl. XID B) 


E30, Ghajle-s with a collar at one end, annular, Such beads simulate the shape of pots 
With constricted: neck and occur in all levels of KauSambi (500 8.c. to a.v, 200), but are more common 
in. the too #.¢.-A.D. 10d Jevels, and at Bhité, Chirayya Rot, Ujjain, Masaon Dih, Taxila, Pahawar 
and Tripuri, at the last place in about a.p, 200 levels. 

No, 3769. AQ V, OVID /Uga, -bg fi, 

, (3%. Ghate-shaped, but with a more globular and less squat hody and rounded collar. 
Fine-gramed yellow colour with a yellow slip on exterior. 
No. 10752. AC XV, PVIII/E6a, -61 it. 


tg2. Plane-convex circular with wheel-striations. Coarse fabric with a yellowish slip. A rare 


No. 6607. AG V, QVIIL/P4j, 73 ft. 6 in. 

133- Amalaka-shaped. Of dark brown colour, well-fired.. The shape is common-at Kondi- 
ir, Kausambi, Bhita, Chirayya Kot, Rajghat, Masaon Dih, Azamgarh, Paithan, Arikamedu 
ites collection) and Tripuri (An. 200 levels). 

No. Borg. AC IV, MIX/Sok, —42 ft. 
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STONE AGE INDUSTRIES NEAR GIDDALUR, DISTRICT KURNOOL 
By K. V. Sounpara Rayan 


In 1940 the Prehastori¢ Expedition led by Professor PF. E. Zeuner of the Insitute af Archaeolowy, 
University af London, visited, among other sites, those near about Giddalur, a town in Kurnool District 
in the northera part of Madras State. The author of this article, a member of the Expedition, describes 
here the imiplements collected from these sites al the time of the vistt. Ht should be noled that mare than 
teow decides back the lithic industries of the tame area were studied and reported on by Burkitt and 
Cammiade, wha came to the conclusions that there had been a cycle of plumation and interpilumiation 
im the regit that might correspond to. the Hrmalayan cycle of glaciation and interglaciation and that 


typolugically the tools had striking similarities with those from south Africa. Both these conclusions 
are of far-reaching significance, and any fresh lighton the industries is therefore welcome. 
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fi» Description of the palacotihic tool-typex 


t. INTRODUCTORY 


HE potential importance of south India in the elucidation of the origin and move- 
ments of prehistoric cultures was brought out more than two decades back by the 

~ discovery of unknown Stone Aye cultures in south-east India by Cammiade and 
Burkitt, Their work, published in 1930," was based on observations made at a large 
number of sites in the region under study, though the tables of data produced by them 


_ *M. G, Burkitt and L, A, Cammiade, “Fresh light on the Stone Ago of south-east India’, 
Antiquity, September 1930, pp. 327-40. . = 
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were from some four or five selected areas viz. the Bhavanasi gravels, where a good clill- 
section was obtained opposite the village of Krishnapuram at the western entrances of the 
Dornala-Atmakur pass of the Nallamalais ; Yerrakondapalem, near the eastern entrance 
of the same pass ; Gundla-Brahmesvaram situated on the top of high mountain-valley on 
the bank of Gundlakamma river ; and Giddalur, a town near the Nandikanama pass, past 
which two rivers, Sagileru and Enumaleru, flow and meet.' | 

This search, while bringing out four salient lithic cultures of different ages starting 
from the earliest handaxe industries of quartzite w the latest microlithic industry of agate 
and quartz, also revealed climatic changes characterizing the stratigraphic sequence 
represented at the different sites and their relationship with the Far ah snp epee gar 
and types involved iti these industries and thus laid the foundation for the postulation of 
a pluvial cycle which was likely to have taken place in the Indian peninsula corresponding 
to the Himalayan glacial sequence demonstrated by De Terra and Paterson. 

Further, the series of industries classified according to their technique and the (tai 
physique of the tools were shown by the authors to have almost similar counterparts in south 
Africa. Particularly @ significant basis was found for a general correlation between the 
succession of climatic changes in these two widely separated areas. “Thus, the alteration 
of pluvial and dry periods from the Early Palaeolithic times to the Mesolithic in both 
south-east India and south Africa appear to be strikingly similar as a result of these 
gi Sos , 

is exploratory work was not followed up by a further examination of the problem 
until 1949, when the Prehistoric Expedition of the Department of Archaeology of the 
Government of India, led by Professor F. E. Zeuner, Geochronologist of the Institute of 
Archacology,. Landon University, and Shri V, D. Krishnaswami, was uble to visit and 
study some of the sites mentioned by Cammiade, Among the-sites visited were those 
around Giddalur, where a good collection of stone artefacts was made, While it will be 
too premature to dwell upon the climatological aspect of the problem in this area pendi 
the report on the soil-examination and analysis by Professor Zeuner, a study of the gener: 
typological and technological characteristics of the recovered artefacts is recorded in the 
present paper by the author who collaborated tn the expedition, and the palaeolithic 
and microlithic industries of the sites around Giddalur are discussed. 

While Burkitt and Cammiade did not observe elements of their series HT and IV 
around Giddalur, our collections do possess representatives of these two series also. The 
study of the tool-collection from these sites further indicates that while only series Land U1 
of Burkitt and Cammiade are mainly found at Giddalur [, series [1 and IV are largely 
to be found at Giddalur If (Narasimbhakonda), which has, however, a few elements of series 
land If abo. Excepting an Acheulian handaxe from the section in Giddalur [area 
‘fi. 23) and a parallelogram-sectioned cleaver of the Achculian phase (no. 56) from the 
implementiferous zone of the Talapalle section, the collection is all from the surface, either 
the river-bed or the top of the river-banks. At Kanchipalle and Talapalle, the industries 
are representative mostly of series 1, though the latter has a Middle Palaeolithic influence 
observable in its handaxe facies. Tools from both these sites are very heavily rolled. 


2. PHYSIOGRAPHY AND GEOLOGY OF THE REGION 


Two long ranges of hills, the Nallamalais on the east and the Erramalais on the 
west, divide Warne District north and south into three well-defined zones. The 


"It unfortunate that exact locations of Giddalur ‘A’, 'B Ne i by 
Pilar batt errata haematite tr Silyete viii: and ‘C' have not been given by 
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easternmost of these sections, which includes the taluks of Cumbum and Markapur, is about 
§oo fi. above sea-level and is very hilly. Throughout the greater part of its length a range 
of hills known as the Velikondas, a part of the Eastern Ghats; divides it from Nellore. 
Between this range and the Nallamalais to the west several low parallel ridges cut up the 
country into valleys, and through these linear ridges the hill-streams draining the eastern 
slopes of the Nallamalais have forced their way, Some of these gorges thus hollowed have 
been dammed for irrigation. The most picturesque of these is the Cumbum tank formed 
by an embankment across the Gundlakamma river. * This fine sheet of water is about 
3 miles long by 3 or 4 broad. It is nearly surrounded by picturesque hills and several 
rocky islets stud its bosom.’ This river cuts a huge gorge between Cholliveedu and 
Turimella. “ 

The chief rivers among the eastern section of the district are the Gundlakamma and 
its tributaries, the Rallavacu, Tigaleru, Duvwaleru, Sagileru etc., all rising m the Nalla- 
matais. The Gundlakamma has its source near Gundla-Brahmesvaram and enters the 
plain. through the gorge of Cumbum. The Sigileru flows south and drains the country 
towards the Pennar in Cuddappah District. It 1s this river that flows past Giddalur town 
and has a tributary Enumaleru joining it near Talapalle. | 

Geologically, Kurnool occupies the centre of a basin consisting of two great Azoic 
formations, namely, the Ouddappah and Kurnool systems, the latter series resting un- 
conformably on the upturned edges of the former series. The eastern section, of which 
the country around Giddalur is a part, belongs to the Nallamalai quartzites, The central 

art belongs to the latter (Kurnool) system characterized by limestones and quartzites. 
e westernmost part belongs partly to the Cuddappah and partly, along the extreme 
west, to Archaecan formations consisting of granitic rocks of no particular interest. 

There is an imtercalation of shales and quartzites? in parts of the middle and eastern 
section of the Kurnool area. The Sagileru plain, however, is occupied entirely by the 
middle Nallamalai {Cumbum) shales underlain by Viramkonda (Byrenkonda) quartzites. 
The Sayileru shales are often quartzitic and more whitish or ash-coloured) than those 
further north, which are grey or purple. They are highly cleaved oblique to the bedding 
planes and weathered along the cleavages into silvery platy bits. 


3. THE SITES AND THEIR STRATIGRAPHY 
A. Grpatrur I 


‘The cliff-section in the Sagileru river by the bridge mear Giddalur was the first site 
examined. This and the following two sites together will be called as Giddalur I tn this 
paper. Here the river meanders, and where it strikes the opposite bank after swinging 
the section revealed above the water-level {in March) is basal weathered rock, upon which 
i4 a deposit of cemented gravel overlain by @ layer of river-sill, and this again is super- 
Pe are by a loose pebbly deposition of a comparatively much later origin. The entire 
chi is only to ft. high. 


Es © T. J. Newbold, itt Jour. Anat Sac. Beng, XV (1846), ps gga. _ 

* There is an interesting occurrence, mile cast-north-east of Sanjivaraopets on the Giddalur- 
Cuddapah high road, of a N.W.-S,E. linear tract of country covered by a layer of rounded pebbles and 
diated of quurtatte and sand ate 6 ft. a sare the ae aire ae was.also revealed in a 
well-section west .of Igvannapalle, ‘Geology of parts of Kurnool and Cuddapah Districts’, 
‘Ceological Summ of India, Progress Report for 1949-50 (Sept. 1951). 
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South of the S.P.G. mission bungalow in Giddalur town on the Sagileru the river- 
section shows gravel ina highly cemented condition lying in between the bed-rock and 
modern fleod-loam (pl. XV A). The chiffis about ro-12 ft, above water-level, and on the 
top are poberaved scatter of small chips of quartz and chert among which occur micro- 
lithic flakes. | 3 

Between the oth and 8st mile-stone on the Giddalur road, north of the railway line 
and between the road-and river Sagileru, the high ground above the bridge-seetion contains 
a dense and extensive scatter of pebbly gravel lying in the undulations, A good number of 
handaxes, cleavers and flakes was picked up here. 

The occurrence of a consolidated gravel-hed in the lower levels and of a Joose pravel- 
bed capping the sections on the high ground mentioned above may probably be indica- 
tive of two aggradational phases, and the phase of loamy sand in between may mean an 
arid condition, even though the coarse loose top-gravel phase may itself be regarded as an 
evidence of « comparatively dry condition, perhaps much less ard than the preceding 
sand-phase. This would suggest a progressively warmer climatic condition. The shaley 
bed-rock is, in its a part, in a cleaved and weathered state, and its lower parts comprise 
a good laminated ile Further, where the lower gravel-bed is found resting on the bed- 
rock itself, it is clear that the aggradation-cycle must have started while the river was 
flowing on the rock-bench, | 


I Ginpanur Uf 


About a mile south and south-east of Giddalur town, near Narasirnhakonda, is 
another site (indicated as Giddalur 11), where also the section of the Sagileru and tis 
gullies contami the gravel-stratum. The impiements were, however, found generally 
ot the surface above the section. Near about this place but in greater frequency at the 
font of the hill immediately to the east and again on the surface were picked wp microlithic- 
artefacts. some of indisputable shapes and appearance (below, p. 8q).! 


CG. TALAPALLE 


Near Talapalle village, about 5 miles south-west of Giddalur, w stretch of about a 

furlong of the river Enumaleru was studied. In the first section nearest to the village it is 
a very low cliff, not higher than 5 fi... the lower part of which is a ebbly layer, and the- 
upper part consists of recent food-loams (pl, XV B), At this place ie flood-plain terrace 
in the bed is entirely covered with a dense gravel-spread teeming with implements mosily 
rolled. _‘Fhey contain essentially series I tools and seem to come down from heights during 
@ pluvial phase, carried down and deposited as detrital pebble-beds devoid of stratification, 
Farther away from the village, where there is a swing of the river, the cliflesection i#/a 
well-stratilied deposit as much as 20 fi, thick. The Cenientes grin! -layer here is of a 
thickness of 6 ft,, in which a good large-sized cleaver of parallelogram cross-section and 
pebble-butt (no, 56) was noticed m Gln, 
, The sequence of deposits from top to bottom is as follows:—modern flood-loam, 
about 5 fl. thick, underlain by rediish carth with kankar-deposit, which immediately 
overlies the cemented implement-hearing: gravel-bed, itself resting upon the basal shaley 
Rerichert sees to # height of 4 ft, above the then water-level and having a marked obliquity 
ow ie east. y 


(This Giddalir I) ares deserves.a move intend ee See. 6 OR, 
sical and ot Teigteal etal, infensive study br a greater clarification af srratiget 
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D. KancHipa..te 


Three miles west of Giddalur and about halfa-mile south of Krishnamsettipalle is the 
site Kanchipalle marked by a gully probably pertaining to the Enumaleru river. The 
gully is full of huge rolled pebbles and flakes essentially of Glactonian technique. A lew 
Abbevillean-looking tools with pebble-buit and one good Acheulian pyriform, handaxe 
were noticed among the pebble-scatter there. There is no section available at the gully, 
and a well-séction nearby reveals only soil over shales. > 


4. TYPOLOGY OF THE PALAEOLITHIC INDUSTRIES 
A.. Giopacur I 


The collection made from the site Giddalur I contains essentially tools belonging to 
the series I and IL of the classification of Cammiade and Burkitt. But at the same ime 
‘one can divide them on the basis of état physique as well, and it is noticed that almost in- 
variably the earlier tools such as the Abbevilleo-Achculian handaxes and the rostrocari- 
nates are more rolléd than the evolved Acheulian coups-de-poing and cleavers and other 
flake tools. One of the important features noticed in the collection ts the occurrence of 
the rostrocarinate and * Victoria West’ forms (nos. 1 and 2 respectively) among: the 
specimens of the earlier series, These implements, made out of pebbles, as is very apparent 
by the cortical patches often preserved on them, have been boldly flaked and have irregular 
rims, The rostrocarinates particularly are of the largest size (8 in. to po in. in length ancl 
4 in. to 6 im. in width) and have a flat ventral plane anda kecl-like dorsal surface with a 

igh cortical-patched burtt-end. These features were noticed by Mr. Burkitt here as well 
as at Chodavaram, The Victoria West type, which assumes its name from its. havin 
been first noticed at Victoria West in South Africa, has the special feature in: the central 
surface being formed almost entirely by the removal of one single flake and the tool having 
a pointed end. Owme, to the first-mentioned feature the tool a ee ee toy 
also. The occurrence of this type in south-east India is considered by Burkitt as of extreme 
importance and as a sure indication of the connexion Sage between this region anc 
south Africa. In south Africa this pool, though Lower Palaeolithic in date, is connected 
with the first appearance of flake industrics, 

Pebble choppers with both unifacal and bifacial faking are also present. While 
at GiddalurI they are mostly on irregular and full pebbles recalling the Kalfuan or Oldowan 
counterparts, at Giddalur IT they are made often on split pebbles and resernble closely the 
Schan pebble chopper choppers tools of north-west India. [t would indeed be mnteresting 
to astertain the technological * increment * in these two pebble tool-types in the Abbeyilleo- 
Acheulian assemblage in this area from collections made m suu, At the same time, their low 
percentage compared with the prolific variety of biface cleaver forms in the industry might 
suggest the pebble-clement as an autochthonous and integral part of the maim core-tool 
tradition of the south, | | . 

There is a good representation of Abbevilleo-Acheulian tools which ave characterized 
by irregular or wavy margins, remnants of cortical patch in the butt-end in many cases 
and an almost elliptical cross-section. Often both the dorsal and ventral sides have a 
mid-rib, but in almost all the cases the tip is pointed. A majority in this group is in a much 
rolled condition. = : 

The next important group consiais of ovoid tools (nos. ro and 11) and. flake-made 
handaxes (e.g. no. 7), presumably of the middle to late Acheulian period. The ovoids 
range from narrow and elongated specimens with jagged rims and clliptical cross-sections 


fy 
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to those which are very wide and almost discoid in shape with fairly well-chipped sides, 
straight rims and lenticular cross-section. The handaxes melude extensively chipped pear- 
shaped specimens (nos. 8 and 9), the tips of which are sharp and pointed and which have 
4a biconvex cross-section. These have a comparatively much fresher look than the 
Abbevilleo-Acheulian group mentioned above and are much lighter in weight and more 
regular in shape, There are also two broad-ended handaxes e.g, no, 12) which would 
have to be ascribed technically to this group and which form, as it were, the transition- 
group between handaxes and cleavers in the middle Acheulian period. These have a 
thick pronounced butt-end and narrowing body, ending, however, in a narrow cleaver- 
like straight edp : 

There is a fine group of cleavers which either are ordinary bifacially-chipped ones (e-e. 
no. 13)—the descendants of the two specimens mentioned above—or are the results of sinigie 
Vaal technique of cleaver-edge-making with a rather squat, almost semi-circular shape (e.g. 
no. §4), or of the double Vaal technique with parallelogram cross-section. Among the 
last-mentioned group there is one tool (no. 1 5) which is a text-book specimen, as it were, 
of the double Vaal technique, owing to its most carefully chipped margins containing the 
flake-scars on either side and a most regular parallelogram cross-section and a cleaver- 
edge obtained as a result thereof. 

The advanced Achenlian coupsde-poing are represented by a group of four speci= 
mens (¢.g. nos. Sand g), which are extensively chipped on both sides and are of a regular 
shape with a pointed tip and biconvex cross-section. One of these (no. ah ticnah eels 
made, is of srnall size. 

As far as our collection gocs, Giddalur 1 does not have any Levallois flakes, The 
flakes are all Clactonian in technique and range from large and oblong ones with a smoother 
ventral flake-side, 4 prominent bulb and occasional ripples to a few small ones which are 
roughly triangular in shape and have been the result of either straight hits on top or oblique 
hits from across the sides. Some of the flakes have a serrated edge perhaps denoting use, 
and one of them has got a wide notch on the side which may indicate its having been used 
as a hollow seraper 5 i | 

The cores are all Clactonian cores, largely of the biconical or discoidal types (eg, 
no. 16) of medium to small sizes, Among them are two scrapers (nos: 17 and £8), both 
of them of the hollow scraper variety, with the functional notch much battered probably 
due to utilization, | 

The rest of the collection consists largely of a miscellaneous roup of waste flakes 
and rejects discarded during the process of the fabrication of actu Hoos i 
section with flat umderside and parallel margins. 11 is cither broken or was gic . 
truncated, as the bulbar and the tip portions are absent. This should actually belon 
typalogically to the series IN] of Burkitt, and it has probably strayed inwo the Giddalur | 
site hy accident and thus may have nothing to do with series 1 of this site, 

It is. t from the composition of the collection thar the prominent groups in 
this site would be those of the Abbevilleo-Acheulian bifacial industry with a pebble-toal 
accompaniment and a Clactonian flake-technique. 


5. Grmpawe I 
While in the collections from Giddalur IT also the tools of the Abbevilleo-Acheulian 
facies are represented, it must be mentioned that the tools are all comparatively. smaller 
In size, rostrocarinates anc Victoria West types are absent and a certaim roto-Levallois 
and Leyallois trend in flake-making i present, which shows an: advance industry. A’ 
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feebly represented group of coarse burinate flakes, three in number (e.g. nos. 36 and 37), 
and another better represented group of blade tools and bladish flakes, five in number 
(e.g, nos. 38-40), would seem to accentuate, from the typological point of view, the 
development noticeable in the industry. Most of the flakes (Clactonian and Levallois) 
and the scra are quite small and would seem, on the whole, to be part of an 
Upper Palaeolithic tool-assemblage. Levallois and proto-Levallois flakes together almost. 
equal the Clactonish flakes. Even of the cores a majority is of less than average size of 
a normal residual core of a Lower Palacolithic mdustry. | 

| This would mean that in Giddalur U site we have an industry essentially pertainin 
to the series I and TI of Burkitt and Cammiade along with representatives of series i 
As will be seen (below, p. 8), series [V also forms a distinctly prolific group at and near 
Giddalur I site. The view araceee by the scholars mentioned above (p. 66) that when 
admixtures from series I] and IV are eliminated series LIT industry appears very poor, 
while series IV industries are individually rich, seems to some extent to be corroborated 
by the collections under review, even though the blade-clement seems to have been 
sufficiently represented in our collection. 

While the industries of series | of Giddalur 1 are very much rolled, the corresponding 
artefacts in Giddalur I appear to be comparatively more fresh-looking. This may imply 
that the earlier facies of Giddalur [1 wo i belong typologically to the end of senes I and 
the beginning of series II, as farther suggested by their much smaller size and better work- 
manship. Of the eight tools in the Acheulian group in Giddalur [1, three (e.g. no. 24) 
are made on flakes ; and of these one (no. 26, unfortunately half-broken) is ol a very thin 
cross-section and would seem to possess an ‘S’-twist. Of the rest one has a broad cleaverish 
enc, while most others [e.g. no. 35) have tongue-shaped ends. Of the four cleavers, two 
(e.g. no. 27) are made on Hakes and have a straight edge formed by a single Vaal blow ; 
of the other two, one has:an oblique cutting-edge, and the second (no. 28) is an exquisitely 
made tri ~shaped cleaver having a fine parallelogram cross-section, obtained by 
double Vaal blows and exhibiting a fine secondary trimming ; the cleaver-edge appears 
to be worn out by utilization. | 

It is possible to classify the flakes and flake tools into two clear groups on the basis 
of size, material and workmanship. Tlrus, those of series LI are made of the same brownish 
quartzite like the mass of the handaxes and are inyariably bigger in size without much of 
secondary trimming in most cases ; the other group Consists of tools smaller in size and ts 
made on greenish shaley variety or on lydianite. These tools are either slender blades 
with backing on one side or side- and end-scrapers with steep secondary retouch along 
the working-edges. While Levalloisean technique 15 apparent on many of these (e.g. 
nos, 29-33), there seems to be indications of punch-technique also, as is seen from the long 
slender slices removed fram the surfaces of some of the flakes. There are, besides, five 
specimens (e.g. nos, 44 and 38-40) of what must be called bladish flakes. A few. coarse 
burinate tools available would also belong typologically to this series II. 


CG. TALAPALLE 


The collections from the Enumaleru river-bed near Talapalle have in the main 
Abbevilleo-Acheulian characteristics, and the tools are large-sized and boldy flaked with 
very little of stepped flaking civable, The material is almost enurely of quartzite, 
save for a few specimens which are of sicstpney proaanly quartzite metamorphosed due 
to long weathermg. The entire bed was scattered with pebbles and artefacts, and except 
some of the flake implements all the tools in the collections are heavily rolled. There 
is one large-sized pebble chopper much rolled with jagged edge along a part of the periphery, 
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One of the Abbevillean handaxes (no. 48) is made from a very large-sized pebble about 
4 in. Jong and 6 in. wide and is worked with bold flakes with deep scars bifacially with a 
resultant rhomboid cross-section owing to the mid-rib on either side. 

Side by side with Abbevilleo-Acheulian bifacial handaxes with or without pebble- 
butt there is also a persistent element of flake-made handaxes (e.g. no. 51) fabricated on 
lagee-sized flakes and with their ape part only slightly trimmed into a handaxe shape. 
There is a fecble representation of Victoria West type (e.g. no. 54). The Abbevillean 
seni¢s alone manifests the gradual development in itself, There are tools with pebble-butt 
and only ends slightly flaked into a sharp point, There are others (e.g. no. 50) which have 
an almost lanceolate upper part and lower peboleceats, and again we have those (e.g. 
no. 49) which have a narrow cutting-edge rather than a tip-end with rough parallelogr: 
cross-section and thus stand technically in between bifacial handaxes and cleavers.. ‘There 
are a few ovoids (e.g. no. 53), some of which have a laterally inverted ‘S'-twist along the 
sides. Rolled and unrolled cleavers of both ordinary bifacial fake-technique as well as 
Vaal technique are found. One of these (no. 56), iain up in stix from the implementi- 
ferous gravel-stratum in the cliff-section of 20 ft. height mentioned above (p. 68), is a 
boldy faked tool with neat double Vaal blows resulting in a sharp cleaver-edge and a 
paraliclogram cross-section ; ir has a pebble butt. 

_. The flake tools include fairly retouched side-scrapers and two good specimens 
of the hollow scrapers (e.g. no. 57), spoke-shaves as van Riet Lowe calls them, and the 
flakes are big and small, discoid and tongue-shaped. One of the flakes. (no. 59). which 
is of a triangular shape with retouched edges, appears to have the platform somewhat 
prepared though still obtuse-angled. There is one flake too! (no. 60) in which both the 
upper and the lower sides are formed by major flake-scars with a positive and negative 
bulb, and thus it is of 4 concavo-convex section and with a plain ace asglerobon The 
broad edges at the lower part of the flake have been worked by secon iy retouch into 
a useful scraper.! This apelin may very reasonably be a precursor of the true 
Mousterian and would be piaced typologically in a Middle Palacolithie industry. 

Mention has been made of the emphatie presence of handaxe-like joals which have 
ou the underside the flake-scars and the bulbs. This would indicate that the Talapalle 
industry is a mixed one because this feature demonstrates a Middle Palaeolithic influence 
acting on a Lower Palaeolithic industry. In the present state of our knowledge we are 
not able to fix the relative age of these tools in comparison to other truly Lower Palacoli- 
thie Abbevilleo-Acheulian tools. The South African counterparts to these types and 
particularly Nake-made tools are found at Middledrift_ (Cape Provines) in Stellenbosch 
industry at Cofimvaba (Transkei) and near Process Bridge in Orange Free State. These 
have been shown to belong to the Middle Palacolithic by the evidence from Taungs, where 
clear stratigraphical su ition reveals the followir sequence : Lower Palaeolithic, 
Middle Palaeolithic and Smithfield: The occutrence of similar specimens in our collec- 
tion, unduly rolled and in most cases with pebble-coriex and with the upper side mot 
ea very neat trimming, would show that here it is the influence of a Miaie Palacoli- 
thic incu pice the Lower rather than the presence of » Middle Palacolithic industry itself. 

This element in the Talapalle industry together with the concavo-convex Nake scraper 
ane the Levallois-like flake tool would tend to place it in the stage which would mark 
the end of series I and the beginning of series TT, : . 


While this would appear to have its analomies in the south African Smithfield: A: tool-type; 

it cannot belong to that industry which it muck more modem than the Pact ane ee cet 

dealing with here and which, as Burkiit fiels, is an autochthonous growth with = restricted distribution 
in south Africa and the result of a contact between the Fauresmith and the Wilton cultures. 
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D. KANCHIPALLE 


The Kanchipalle industry essentially comprises series |. Abbevillean handaxe-like 
tools and large-sized Clactonian toals, both of barn heavily rolled and both retaining for 
the greater per of the body the cortical patch, form the chicf features. The cores are also 
rolled and Clactonish. Nevertheless, truly Achetilian feature is present in the industry as 
represented by one single regular Acheulian pyriform handaxe (no. 62) bifacially chipped 
with secondary trimming along the edges and biconvex cross-section, though with a 
flattish cortical butt-end: There are also among the flakes a few which have the cortical 
patch non-existent owing to the primary or secondary Pane The entire gully- 
site is littered with large heavily rolled pebble artefacts and flakes of the Abbevilleo-Acheulian 
facies. ts rolling is perhaps due to its transport from higher regions down into shallow 
shingle-beds, It is this earlier bifacial industry that again forms a prominent feature of 
the dense pebble deposit found in the bed of the rivers themselves, as near Talapalle on 
the Enumaleru, | 
Representative tools [rom cach of the four sites are described below. 


Inoentiry af puilacolithic tools from the font Giddalur srtes 














Sites 
Type oe SE SS SSeS 
Giddalur 1 | Gildalur 11 Falapalle ‘Kanchipalle 
Pebble tok was _ = ; 4 ary! aI 
Rostrocarinates ... a =e : 
Vittoria Wet... ovale Sc 2 le. ig Vite 
Abbevilleo-Acheulian Landaxes 7 ee ae y , 
Acheulian handaxes ns a I 1G | b 1g i 
Oveids ii = —¢ | 14 ie 7 
Cleavers ve i pad b j 4 F. 5 i. 
Clactonian flakes and flake scrapers a | mh i gO | Ly = 
Protw-Levallots .... 7 mwiTo & =| a 
Levallois baa oe a 7 mm : 
‘Bladish Nuikes io _— - i?) a 
Coarse burinate tools: 3 
Gate core scrapers ae | 1 7 3 3 
Toran a i ty Go | 90 | 51 | ; 





Waste flakes excludedt. 
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§- DESCRIPTION OF THE PALAEOLITHIC TOOL-TYPES 
A, Grparur I 
(t). Handaxes and pebble tools (figs. 2 and 3 ; pls. XVI and XVII) 


1. This is a good specimen of a rostrocarinate about 8 in. long, the underside of 
which has a flat e formed Sain ey a single flake-scar and the upper side of which 
is made into.a pointed end by bald bilateral scars resulting in a middle ridge or keel with 
a homp formed at the butt-end retaining the cortical patch. There is no secondary 
working. Burkitr refers to good examples of this ype. 

2. This is a specimen exhibiting the Victoria West technique, made on a medium- 
sized ovoid pebble, [ts upper side has a cortical butt-end and fiaking around the rest 
of the periphery, ending in a slightly curved though pointed tip. A big flake removed 
by a knock from across the right side formed the Major part of the ventral side. [tis this 
big flake-scar which has given the crooked tip to the tool. Burkitt has mentioned good 
specimens of Victoria West types similar to this one in his collection, but, while in his 
specimens the bulbar scar is on the left margin of the ventral sitle, in the specimens in our 
collection it is on the right margin. 3 | 

3- A pebble chopper on a weathered quartaitic pebble with bifacijal chipping 
resulting in a more or less straight edge across. The edge shows signs of use. 

4: A handaxe made on weathered ovoidal quartzitic pebble, the lower part of which 
is almost entirely made up of the cortical portion on both sides and the bold bifacial chipping 
along the rest of the periphery has resulted in a Wavy cutting-edge and median ridge ending 
in a fairly pointed tip, 

5. A handaxe made on a medium-sized flattish greenish quartzite. The ventral 
side is fully flaked and the dorsal side has peripheral faking and retains a weathered cortical 
patch on it. Tt has a meagre pebble butt. Secondary lipping along the periphery has 
resulted in a more or less straight cutting-edge. It has a s arp and wide working-end. 

6 A medium-sized Acheulian core handaxe on greenish quartzite with bifacial 
primary and secondary flaking and a sharp tip, The tip-end exhibits the same alternate 
removal of flakes on opposite sides, 

7+, Acheulian handaxe on a flake with a Mattish and thick butt-end, fairly sharp 
and pray ia sides and tapering tip, It exhibits bold fake-scars on the y ad well as 
stepped flaking along the periphery, | 

ae Senet sr Se src Gee in with the ventral side produced 
] ly b a ingle fh cacar, white! las mostly Peen removed h secondary ste . | 
flakitin, with au elongate a : fA AOOCAEY ERD 

9. Diminutive Ache tandaxe in greenish quartzite with straight sidesand 
pointed tip, Stepped flaking apparent all round the eds 


(ii). Ovates (fig. 3; pl. XVI) 


to. Finished ovoid exhibiting single Vaal flakescar on the ventral side, though 
secondarily chipped and hence belonging to the middle Acheulian. The bering aa is 
thicker than the broad end, and it is this which Prevents its being classified as a handaxe. 
tz. Another finished ovate tool with both surfaces extensively chipped and the 
oases olin watered by secondary stepped ate. to Peace a bl tee nae ery and thus 
ving 2 | MCONVES CrOsi-section. S must belong typological! he middle-. 
late Aehealian bifacial culture. ole ) dla ani 
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I 
Fig..9, Palavoliths from Giddatue 2: 3-4, handaxes 10 and (1, onmtes, 


(iti). Cleavers (fig. 4 ; pls. SVU and XVII 


xz. This tool represents the transition between the bifacial handaxe and the 
cleaver. It has the general appearance of a handaxe but has a broadich edge at the 
bottom instead of a tip, and this edge is formed by a blow from the lower part of one of the 
edves, which would detach one single flake across resulting in the edge. In other words, 
it 4 the forerunner of the cleavers made by the Vaal technique. On the dorsal aide there 
is a mid-rib in the lower part, and Thos the cross-section of the lower part of the tool is 
a parallelogram. The butt-end retains a meagre cortical patch. 
13. Th ' his represents one of the three pes of cleavers available at Giddalur, the other 

two bemg fopesseied by the two succeeding specimens. Its dorsal side is extensively 
chipped ipped and has thicker ae portion and the edyes show stepp flaking. The ventral 
side has a large unique flake-scar almost all over ¢ side by a blow from the right-hand 
edge, the bulb of which, logether with the upp edge, has been removed by secondary 
ing. Thus it has a broad and sharp cleaver-« ge. On the whole itis made by a technique 
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16 18 
Fic. 4. Palacoliths from Giddalur I: 12-15, cleavers; 16, core; 17 and 1B, core scrapers. | 
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similar to that of the coup-de-poing. There is a corresponding type of tool distinguishin 
the Stellenbosch industries of eouth Africa, and similar examples an be seen in why ok 
from Villiersdrop and Middle drift, as illustrated by Burkitt. 

14. This is a Vaal or Pniel river variant of the cleaver technique. It is, however, 
a squat and horseshoe-shaped tool with a beautifully chipped dorsal side. The lower 
of the ventral side is a smooth single flake surface formed by a blow from the side. The 
thick butt-end has been neatly trimmed in a curved fashion on the ventral side by 
secondary working, The dorsal side has meagre cortical patches in the upper part, The 
broad cleaver-edge is serrated probably due to use. 

45. This is one of the most exquisite Cleavers ever to be picked up and is a veritable 
text-hook specimen of an ideal double Vaal cleaver. Either side has a smooth triangular 
flake-surface with controlled marginal reversed flaking, so much so that the cross-section 
of the tool at any place is a parallelogram. The cleaver-edge is battered due to use. 


(iv). Core and core-serapers (fig. 4; pl. XVIII) 
16. This is 4 discoidal Glactonian core which has an equatorial Jagged edge owmg 
c 


to the removal of alternate flakes, the upper side having a cortical patch in the middle. 
17. This is a hollow scraper on a core, The broad upper edge has a functional 


notch and battering due to use. The rest of the margin also shows secondary working — 


for a -scraper-edge. 
18, This is another hollow scraper on a core but witha much narrower nowhed 
scraper-edge. 1 is of pinkish brown quartzite almost metamorphosed into sandstone. 


B. Gippauur Ii 


(i), Pebble tools and handaxes (fig; 5; pl. XTX) 


1g. This is a chopper on a round pebble which has just a flattish cortical patel 
at the base for grip and ‘es rest 18 bifacially chipper esteaively so as to form c atratsht 

edge constituting a major are of a circle. © flakes have all been removed from 
the cutting-edge in a direction away from it. The material is brown quartzite. 

20. This is # split-pebble chopping tool strongly reminiscent of its Sohan counter- 
part, which has a flattish underside formed of negative bulbs all around the periphery 
and the dorsal periphery also chipped with secondary trimming into an eflective working- 
edge with the central part of the tool flattish. The material is brownish quartzite. | 

21. This is a bifacially eBippes handaxe with a pebble butt, which has on one of 
the sides a_major fake-scar (though not very large or deep) removed from across the left 
margin and is the one nearest in approach to the Victoria West type, though not a typical 
one, in the industries from Giddalur II. It is made on reddish brown quartzite, almost 

ees This ie ape an; Achoul | a 

ee is again an Ach handaxe with a Hattish lower side with a hum 
on the middle of the upper side and a mid-rib from it towards the tip. = cll 
is tongue-shaped. Part of the upper lefi side near the grip-end has a cortical patch, — 
gal igs Sasa eth abe 

al cu | “dee rn : st y in i ' i “ ae : a 
stig: tool found i i “y cpp | g and 4 slightly curved tip. T 

a is a small. early middte Acheulian handaxe made of brownish: quartaite. 
it. has-@-sharp and more or less straight cuttino-ed ve all arour ye nd 
which has.a small cortical patch’ andi has a thin puesccbaged eat oe 
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Fic. 5. Palaevliths from Giddolur HT; 14 and 20, pebble tools; 24-25, handaxes; 26, flake-made tool ; 
27 and 28, sleavers. 4 
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This 1s a.small pear-shaped handuxe made on a fake with a battered platform 
at the butt-end, the flake-surface entirely covering the ventral side. A flake removed on 
the dorsal cortical side near the tip has resulted in a sid thin edge. 

26. This is another flake-made tool with cortical patch forming a major part of the 
dorsal side. Unfortunately. the tool was broken into two, and as only the half is 
available to us it is not possible to say whether it is a handaxe or an ovate. ventral 
side is formed of the flakecsca: the bulb has been removed by secondary trimming, and 
very deep stepped flaking is apparent around the periphery, fhesidles, a special feature of 
the tool is that looking at it sideways one is able to notice that it seems to have the ‘S’- 
twist, 


(i). Cleavers (fig.5 ; pl. XTX) 


27- This is a cleaver, the edge of which has been the result of a Single Vaal blow 
struck from the right-hand margin of the ventral side, The margin has been secondarily 
trimmed throughout the entire length, and this has resulted in a roughly age ge 
cross-section. The dorsal side has a patch of pebble cortex near the lower right end and 
has a flake removed near the lower edge to meet the ventral flake in a straight curti c. 

28. This is a fine Hectined of a triangular-shaped cleaver, made on the double 
Vaul technique and thus has « regular piarallcloprant cross-section. Secondary stepped 
flaking has provided the tool with a pointed tip. The straight cutting-edge is notched, 
probably duc to utilization, 


(iif). Prepared platform (Levattois) flakes (fig. 6 5 pl. XX A) 


29. This has a regular faceted striking-platform and a suffused bulbar scar. All 
along the margins secondary retouch is visible making it a useful scraper. The material 
is Weathered fabs lane nae ant i 

30. Asmall broad tongu di flake with a ared platform and suffused 
bulb, mid-rib on the dorsal side am sharp edges. a 

gi. This is 4 bigger tongue-shaped flake with the platform removed by secondary 
working. The ventral side is of a flat fluke-scar and the entire pers hery on the dorsal 
side has steep secondary retouch which has turned it into a very efficient side-cwn-end 
scraper. [tis made of brownish quartzite almost turned into sandstone weathering. 

32- This is asmall beautiful flake tool which has been turned into « double end- 
scraper by the steep retouching of the platform-end as well as the alternate dorsal bottom- 
edge, Particularly the latter has been nice] trimmed into a‘ nosed * end-scraper with 
‘nibbled * retouch recalling its Upper Palaeolithic * Aurignacian * coun ts. 

33+ This iy a nice little flake with a broad and battered latform and * eraillure " 
on the yentral side. The flake tapers towards the tip-end which 4 thick due to the central 
mid-tib (on the dorsal side) and has steep retouch at the end and is thus efficient as an 
encd-scraper. 

34- This is 2 unique flake of true bladish aspect with an almost deliberate backing 
along one margin and sharp serrated edee on the other. Both the u and the lower 
ends seem. to be truncated and thus the direction of the knock or the nis not dis- 
cernible; but it is likely to be on the less flattish end, ‘This is a knife-blade and with the 
truncation of its” Sear and backing would be a clear example of the element of 
Upper Patacolithic culture in Giddalur U1 industry in spite of its slightly bigger size 

35+ This is a small specimen made on lydianite (which is the materia partly used 
for series TV and oceasioy lor series 1 in Kurnool), It has a prepared platform and 
negative flake-scar on the ventral side. The entire ipheral edge oF this side is steeply 
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Fis. 6. Palazoliths from Giddelur I : prepared Lavallois) flakes ; 36 and 37, coarse 
brit ae Ma fas j 
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retouched and serrated, and the flake would thus be an effective scraper. This would 
belong typologically to a stage between series TT and TV. 


liv), Coarse burinate flakes (fig. 6 ; pl. XX A) 


Nos, 36 and 97, together with a third cxample, not illustrated, which seems to be a 
ease of the removal of single spall, with the rest of the edge minutely retouched, obviously 
indicate the existence of burms, though there is no really good specimen of the type in 
our collection of the series TT] ney of Giddalur. ; 

- This is a specimen probably of a central (angle) burm type and has two opposing 
pe removed across the ate plane of a thin quartzitic flake giving a restricted Busine 
edge. 

37- Another specimen perhaps of the same type as no, 36, 


(v), Bladish flakes (ig. 6 ; pl, XX A) 


38. This is a sqpuarish flake with both ends trancated and with a mid-rib on the 
dorsal side and with serrated edges on both sides. It is perhaps a knife-blade: This 
would typologically belong to series [I1. . 

39- This is another bladish flake with thick flattish back serrated saw-edyed side 
and steeply retouched lower end. It is on pale bluish quartzite, : | 

ia This is a trapezoidal flake on greenish quartzite with the! smaller parallel side 
backed and the broader one much serrated. This is an indication and forerunner of the 
trapezoids of the microlithic series and would typologically belong to the end of series I. 
It should, however, be mentioned here that our microlithie collections do not contain any 
example of trapezoids, 


(vi). Unifacted (Clactoman) fiakes, (fig. 7-; pl. XX Bi 


These range from medium to big flakes with obtuse striking-platforms and prominent 
bulbs made mostly on brownish quartzite to small ones on bluish or greenish quartzite. 
Of the fiftyfour specimens in the collection thirtyfive would belang, in respect of ine and 
material, to series I] and the rest to series IM. There are many among these which 
have clear secondary retouch so-as to be functionally uscful as scrapers. 

41. This is a small ate ee flake with a mid-rib on the dorsal side formed 
by an oblique platform and opposite bulbar face, and with the bulbar sear and the entire 
penphery on the ventral side having secondary retouch. The material is bluish quartzite, 
which is ey ite material used for these specimens of series TL. | 

42. is a medium-sized flake made on pale brownish quartzite with a mid-rib, 
a restricted flat platform and ‘eraillure', and with the side-edges steeply retouched to 
serve as a side-scraper, 

j «6 This is a side-blow flake, the dorsal left edge of which has been secondarily 
trimmed to serve as a side-scraper and has a notch on bottom left which might have 
served as ria oe ier a 
44 This # a thick tongue-shaped flake on bluish quartzite, It is broad near the 
pains but the lower nose has fine nibbled retouch for efficient use ag an endd-scraper. 

t recalls the Aurignacian nosed ‘ grattoirs*. The side-edges are also retouched so that the 
Hake is Cie Lie We a “ll a a 

45- Another but thinner tongue-shaped tool flaked on bluish green quartzite with 
an * eraillure * on the ventral side, side-edges und stern retouch at t! a, 
useful a8 an end-scraper- g ecp uch at the bottom-end 
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2 gt-46, unifaceted (Clactontan) flakes ; 47, core. i 
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46. Rectangular flake in greenish quartzite with a functional notch at the lower 
end and thus useful as a hollow scraper. 


(vii). Core (fig. 7) 


47- This is a small elongated coroid lump of greenish quartzite with a hinged 
flake-scar at one end and with a series of thin flakes removed at the other end apparently 
by pressure-flaking. The result is evidently a ste Matis Similar scrapers, though 
on fakes, are seen to occur in the Aurignacian level at Mugharet-el-Wad, Mount Carmel, 
Palestine." By the presence of pressure-flaking detectable on this, its place would be at 
the end of series Hl and the beginning of series IV. 


CG. TALAPALLY 


(i). Handaxes and ovates (fig: 8 ; pls: XXT and XXII) 


48. A typical and giant Abbevillean handaxe which could only have been wielded 
by both hands, made on brownish quartzite. It has a large and thick butt-end, very 
prominent mid-rib on one side and hump on another and is boldly flaked from the margin 
resulting in a rough rhomboidal cross-section. It has a blunt tip-end. It measures about 
8} in, in length and about 5 in. in width. The tool has comparatively fresh-looking 

“scars and appearance. 

9- Early Acheulian core toal with a large pebble-butt and apeEng sides neatly 
sinned: into a straight shape by st flaking and with a limited cleaver-edge instead 
of a tip. The tool has a rhomboidal cross-section and marks the transition between 
bitecial. handaxes and cleavers. The material is brownish quartzite. 

5%. Acheulian core handaxe with a weathered cortical butt and fairly straight sides 
trimmed by stepped flaking. [t tapers into a lanceolate, though blunted, tip-end recalling 
the © Micoquian * coups-de-poing of Europe. It is made on blitish quartzite and has a 
rolled appearance. 

5%. A handaxe of regular pyriform shape on-a flake with the ventral side formed 

the flake-suriace entirely and only the dorsal trimmed to shape. It has a rougtily 
set Sip area Rca of a Middle Aopen influence over a Lower 
eo ustry, rms a significant group in the Talapalle industry, The 
materia! is brownish quartzite and the tool looks rolled. ma af 
_-...5% This is another flake-made handaxe on greenish quartzite, Tt is, however, 
bifacially chipped with the edges showing fine resolved flaking. On the ventral side the 
bulbar scars have been remoyed by secondary trimming and a few more flakes have been 
removed along the edges, The tip, which must have been pointed, is unfortunately 
broken. The trimming of the edges shows a laterally inverted ‘S’-twist along one side. 
Slightly ir ts 
_ 5% This is a fairly regular ovate made on greenish shaley quartzite with the 
Set le ina ate Sikes flaking and looki ef battered. The 
ventral side a flattish flake-scar, thoug’ the upper part including the bulb is trimmed 
aie lig flake-surface is obtained particularly by a single Vaal blow, and thus the tool 
is in the lower part. | : 
This specimen, made on greyish brown quartzite, is the only ane exhibiting 
the toria West technique, with an extensively chipped dorsal side and the ventral 


'D. A. E. Garrod, *The U Palacolithic in the Ij f se A 
Soc; TV (1998), pp. 2 IE. Pper Fatacolithic in the light of recent discovery", Proc, Prehis 
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side having a major deep negative flake-scar. The side-edges, though wavy, are trimmed 
by stepped flaking. The tip is slightly curved. 


(ii), Cleavers (fig. 9 ; pl. XI) 


55- This is a rolled specimen of an ordinary TRS made by the bifacial 
technique on very similar lines as the handaxe but for a side-blow from one of the edges. 
Tt has a humped middle part on both sides and has thus a roughly rhomboidal cross-section. 
The cleaver-edge is rather oblique (* guillotine "-like) either due to differential wearing 
or in the original tool itself, This tool would typologically correspond to the early 
Acheulian bifaces, It is brownish quartzite almost metamorphosed into sandstone. 

56. This is a tool which was found in ji in the zo ft. section on the Enumaleru 
river near Talapalle (above, p. 72) and is an excellent example of a cleaver-type exhibiting 
double Vaal technique and thus having a da ee a cross-section. Ir an rounded 
pebble-butt and is boldly flaked and nor fully finished. I is made on pale brownish 
quartzite and has the stain of the reddish silt-deposit, at the junction of which with the 
underlying gravel-bed it lay, The toal is in a perlectly fresh condition with sharp side 
and lower edges. 

(iii). /laker and flake tools (fig. gq; pl, XX) 

- This is a typical specimen of a hollow scraper (or spoke-shave) on a Clacton 
fiske: is triangular in shape, and the flake-surface, with a positive bulbar scar on the 
underside, is caused by a side-blow from right. The lower end has the functional notch 
showing slight retouch also. ae upper surface is also a flake-surface caused by a side blow 
from left, again with a positive bulbar scar. There is a slight trimming of the sharp 
Tight margin also, so that the tool could serve as a stde-scraper as well. 

This is a small Clacton flake; which tends to be a proto-Levallois flake tool 
owing to its upper surface eee eA to some shape and also to the steep sécondary 
retouch all along the edges of the flake except in the meagr platform-side. The flake 
is narrower near the platform and broader at the lower edge. The powerful ‘blow that 
fell on the platform is suggested by the ripple on the ventral flakesurface. — 

59. is tool, with its beaurifiul and symmetrical triangular shape and a somewhat 
prepared platiorm, would seem to be an advance upon no. 58, The left margin and a 
part of the mght near the sharp tip show steep secondary trimming, This would tend to 
be placed in the Middle Palaeolithic and would be a forerunner of the true Mousterian. 

60, This is a rather unique and solitary example of what is ¢alled a * concavo- 
convex scraper’. [ft consists of a negative flake-scar on the upper side and a positive bulbar 
scar on the underside struck along the same platform. The two broad ta ring sides 
opposite. to the bulbs are steeply trimmed and they meet in a “nose” which shows 
ise retouch. The platform is not straight but angular, Perhaps a forerunner of the 
* Mousterian *. i | 


D, KaANCHIPALLE 
(i). Handaxes' (fig: 10 + pL XXII) 
6x. This is a heavily rolled Abbevillean tool, rohably 4 handaxe. theheavy butt 
of which has much of cortical surface and the upper edges have. ‘Facial fakin 2 
ig beat, Wows quarts, ¢ uppe es have bold bifacial flaking. The 
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62. Beautiful and regularly chipped early middle Acheulian handaxe with an 
almost straight edge all around, with mid-rib on both sides but with fattened and thin 
bp and with a flattish cortical butt-end. Stepped flaking is apparent along part 
of the edge. | 


(ii). Flake (fig- to; pl. XXII). 
63. Tongue-shaped Clactonian flake with a broad and right-angular meriking cing- 
platform. The bulb has partially been removed by a side-blow given near it on the left, 


apparent from the negative scar of this blow. The edge shows battering, probably duc to 
collision in transport. The dorsal side is entirely made up of cortical patch. 





Fic. 10, Pataroliths from Kanchipalle: 61 and 62, handaxes ; 63, flake ; 64, core. i 


(ii). Core fig: 10 ; ph. XXII) 
64. Clactonian core in a fresher condition than with a flattish lower surface formed 
of ‘ . ith * ye , 
ae a ya high bump on the upper side, which also 
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STONE AGE INDUSTRIES 
6. THE MIGROLITHIC INDUSTRY OF GIDDALUR IU 


A. ‘THER MATERIAL AND TYPES 


i veins occur in all horizons in the Nallamalai range but are most conspi- 
cuously displayed in the Sagileru plam, where they come to the surface for miles from 
north to squih in white ridges, reels and their debris. The veins are milky white in 
colour. 

The microlithic industry of Giddalur If is characterized by (i) parallel-sided blades 
(eight), (it) backed blades (nine), (iii) lunates (three), (iv) side- and end-scrapers (three), 
\v) borers: two), (vi) almond-shaped points (nine |, (wil) ranged mts with single anil 
double (four), (viii) burinate tools (seven), (ix) obliquely blunted point (one) 
and (x) cores (ten). A majority of the tools has been made on vein-quartz of the milky 
variety, while the remainder is variously made on greenish quartzite, banded or mottled 
(red) jasper, lydianite, agate and chert. Hammer-technique and pressure-flaking tech- 
nique appear to have been utilized alike. The tanged and the almond-shaped points 
scem to bear typological comparison with African Aterian, Late Still Bay and Wilton 
types. The bunns are essentially of the spalled order, comprising angle as well as trans- 
verse types, while there is a single incomplete specimen of the fluted order also. The 
tools represent series TV of Burkitt and Gammiade. 

[he cores are short biade-cores, mainly of the fluted as well as the chisel-ended or 
conical types, besides a few multi-directional lumps also. They have prepared as well ag 
shallow-dithed platforms. As the material, quartz, is vay intractable, the relative diffier- 
ence in hulk of waste lakes to true tools is enormous. The collection, consisting of about 
fiftyfive genuine artefacts, would seem to have all the general traits of an Epepal 
microlithic industry. 


laeolithie- 


B. DrscRIPTION OF THK TOOL-TYPES 


The following tools represent the characteristic types in the collection. Where not 
specifically mentioned, the material is milky or dyke-quartz, 


(i). Parallel-sided blades (fig. 11; pl. XXIV) 


| ce A specimen with both ends truncated, with a low mid-rib on the upper side 
wae as also been partly trimmed flatly, The side-edges show serrations, probably 
uc to use. 
66. Part of the platiorm and bulb has been trimmed away. It has a flattishly 
worked upper side, and the side-edges show delicate secondary retouch. 


(ii), Backed blades (fig, 11; pl, XXIV) 


The following four ses aio the characteristics of this group. 
67. Example of a backed blade with the upper platform and suffused bulb present. 
The lower oblique end is trimmed and recalls the pen-knife blades of the Mesolithic. The 
Tefi margin is backed by aleep retouch and the right edge shows serrations due to use. 
68 Another shorter blade with both upper lower ends truncated and with 
# mid-rib to the left of the centre. Backing is not complete and is seen only near upper 


end, but the right edge shows secondary retouch. 
8g 
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69. Blade on mottled jaspery quartzite, the platform and suffused bulb present, with 
a straight untrimmed back on the right margiti, flatly trimmed right upper surface (with 
ripples) and left working-edge which exhibits delicate retouch and has a small notch also 
near the lower end. 


(iit). Lunates (fig, 11 ; pl. XXTV) 


7. This is one of the two normal blunted are type, the working-edge of which 
shows delicate retouch and is much serrated, perhaps due to use, 

71- This is another lunate of almost semi-circular shape, with its thick chord 
blunted and with the arc sharply worked into an edge. 


liv), Scrapers (fig. 14 5 pl. XXIV) 


72. This is a nosed end-scraper on a core, recalling its counterparts of the U 
apy y ae scraper-edge is effected by a tew tiny nbbon-spalls removed vertically 
in the nosed : 

73 This is a diminutive flake scraper on lydianite and its working-edge, eflected 
on the bulbar platform itself, is characterized by fine and steep retouch, 


(v). Bearers 


nar These two have flakes removed in such a way as to leave a sharp point useful for 
voring, 


(vi). Almond-shaped points (fig. 41: pl. XXIV) 


74. This is about the largest of the specimens of this t being +} in. the 
nee side. It exhibits fine controlled pressure-flaking Seen bath the sides ond fas a 
pointed tip. 

75- ‘This is another point just more than } in. Jong, with delicate secondary workin 
and # stighitly rounded tip, ? =o , 


(vii). Tanged points (fig. ry; pl XXIV) 


This is on ish quartzite and has a fine . trimmed d 
Ne aie ‘and mitered pac tang med shoulders and a 
5 is is another pomt on warty and has a broad upper fairly pointed 

tip, dauble shoulder and short tang. | ee 
_ 78. This is a very delicately retouched specitnen, much smaller than the other two, 

having a very pronounced shoulder and converging ip. 
tap. ie cee nat ange row ead wit singh sour an 
shar . In the microlithi ustries of nor ica exquisitely worked 

sth shouldeved tanged points are very common. . ee aaa 


(viii). Burinate tools (fig. 1 ; pl. XXIV) 


Bo. This isa central (angle) burin type of the *spalled ’ onder ex  . 
lydianite flake with the characteristic eva scars of a ieee on @ thi 


90 








75 83 
Fro. 13.  Microfiths from Giddalur Hl = 65 and 66, parallel-sided blades ; 67-60, hacked blader: 


70 and 71, lunater; 72 and 74, scrapers; 74 and 75, almond-shaped points : 
tanged points; 80-B2, burinate tools; 83, salinuly sand alee j 76-79, 


9g! 


ANCIENT INDIA, NO. 8 


8x. This is a transverse burin, again of the et order on a core of lydianite, 
the ot being obtained by a fine deep vertical spall meeting a transverse spall on 
the orm, 

M2. This is an incomplete specimen of the * fluted’ order roughly analogous to the 
* parrot-beak * or * polyhednic ' type. This is formed by a dee concave vertical spall 
intersected by an array of * fluted ' transverse ribbon-scars. ¢ specimen is made on 
pinkish fine-grained quartz. 


(ix). Obtiquely blunted point (fig. 11 ; pl. XXIV) 


A dimmutive piece on agate with one side backed and the other edge untrimmed 
and with an oblique crosswise edge ending in a point which has slight serrations along it 
resembling the obliquely blunted point. 


7. ACKNOWLEDGEMENTS 


The author wishes to record his deep obligations to Shri Raghbir Singh, Senior 
Draughtsman and Shri B. S. Bist of the Department of Archacology, for the line-drawings, 
to Shri R. Chatterjee, Photographer, Excavations Branch, and Shri M. Naicker, Southern 
Circle, Madras, for the photographs and to Shri K. Ramaswami, Draughtsman-S or, 
Prehistory Section, for the preparation of the physiographic map of the Giddalur ‘ 
He cannot but mention the very helpful suggestions he received from Shi V. D. 
Krishnaswami, Superintendent of Archaeology, South-eastern Circle, Visakhapatnam, 
during the initial stages of study of this collection, 


H2 


TECHNICAL NOTES 
PRESERVATION OF SOME ANCIENT PAINTINGS AND MANUSCRIPTS 
By T. R. Garros 


Text-books on the preservation of museum-exhibtts are likely to give stock-formulae for the 
treatment of classes of objects, which, if applied without proper understanding, may not meld the 
nceded result and are even likely, in some cases, to injure the objects. Those in charge of museum- 
laboratories know that each object has usually its own problems and therefore requires individual 
vai or spear In this article Soon VE ‘ vanbry ae weeny teal Chemist . the 

useums Branch o Department, describes the method adopted by him in the treatment of poe 
objects, each Since to a different class, 0 


of Central Asian paintings.’ Each object requires individual and specific treatment 
consistent with its nature, structure, composition and type and the extent of deterioration 
it has undergone ; general methods advocated for a class of objects do not, therefore, take 
us very close to the practical measures required to tackle individual problems which con- 
front engaged in the preservation of antiquities and other objects of art. Here I 
intend to describe the methods employed for the preservation of five different types of 
objects which have been chemically treated during the last few years. <A  block-print, 
two Peper manuscripts, an oil-painting on canvas and a wall-painting have been selected 
purpose, 


Priet cena 1 have described in detail the method adopted for the preservation 


for and their conditions before and after treatment have been recorded 
through photographs. It will be seen that though some of these objects fall broadly in 
one group, the practical details af carrying out the preservation of cach have to be modified 
so as to get the desired results. 


: t. A BLOCK-PRINT 


The block-print was on paper printed with carbon ink in an organic medium.* 
It was one of the thousands of block-prints recovered by Sir Aurel Stein from Central Asia, 
having been found in Ch’ien-fo-tung or Cave Temples of The Thousand Buddhas, situated 
on the southern route followed by him during his explorations in Chinese Turkestan in 
the years 1900-01, 1906-08 and igt3-16. It belonged to a period between the seyenth 
and tenth centuries A.p, and illustrated a Buddhist subject with Mafjusri riding a lion 
and two attendants at the top and a prayer in Chinese characters at the bottom. | 
The paper was of Bsa quality having long fibres which accounted for its 
preservation in whatever condition it was at the time of the treatment. As will be seen from 
ds tpacald A, the surface was full of foreign accretions with various kinds of stains (grease, 
ly-marks etc.). There were many folds and creases. The surface had several cracks and 


* Journal of Indian Museums, V (1949), pp- | 
ine ink remained unaffected ns pees jap with chloroform. 


93 


ANCIENT INDIA, NO, 8 


the edges were brittle, though the paper retained its suppleness. On account of the 
surface-accumulations the drawing the script were not quite legible. 

Its proper preservation called for the following treatment.. The print was laid on 
Nepalese tissue-paper, which, in turn, was laid on a glass plate larger than the print. 
The loose surface-accumulations were removed with a dry sable brush and all big creases 
and folds made supple by applying a mixture of alcohol and water along the lines of 
crease and fold and pressing them with spatulas. Grease-stains were removed as far as 
possible by the use of cotton-swabs dipped in organic solvents (toluene, xylene, ethyl 
acetate, ethylene-di-chloride ete.) and the fly-marks with hydrogen-per-oxide in alcohol. 
After the volatile solvents had escaped completely, the block-print was subjected to water- 
treatment, so that the whole of it would be maintained under a continuous stream of 
water, An arrangement, the sketch of which is given in fig. 1, was made for this purpose. 


THISTLE FUNNEL ——Kebes 






WATER Tap | 








RUBBER TUBING 


Amegs pe: 


s=sait 


GLASS SHEET 
NEPALESE PAPER 
PRINT 


a in 


ee 


Fio. | 


Stain-removing aqueous reagents such as pyridine and bleachi owder were then 
aed to the spots which did not easily yield to washing theptiness vith plain water. 

¢ chemicals were then removed completely by washing. This treatment eliminated 
almost all the stains and fully fattened out the block-print all over. Areas which, during 
the course of treatment, were found getting weak and from which the ink Was fading were 
immediately dried by making use of rectified spirit and introducing an adhesive consisting 
of 1 per cent methyl-metha-crylate in a mixture of 80 per cent toluene and 20 per cent 
ethyl alcohol. The treatment for cleaning was necessary for both the obverse and reverse 
sides in order to flatten the print thoroughly and remove the stains on both the sides. 
With the reverse side facing upward, two coatings of Nepalese tissue-paper were pasted 
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on the print with maida {starch) paste! Thus strengthened, the print was removed from 
the glass and turned upside down so as to expose the printed surface. The edges of the 
pasted paper were then [ixed to the table to allow the block-print to dry slowly. After a 
day orso, when it had dried completely, it was cut into a rectangular piece leaving a conye- 
nient margin all round. {t was then given a coating of *4 per cent methy!-metha-crylate 
solution as above and allowed to dry. “Thereafter it was left pressed upside down between 
lass-sheets for two days in order to arrest the curling tendency of the whole unit, PlLXXV B 
shows its condition in the preserved state. 


2s, A MANUSCRIPT OF SANT TULSI DAS 


_ This was a manuscript supposed to haye been written by Sant Tulsi Das in Samvat 
ififg (a.p. 1612) in black water-soluble ink. The manuscript was found backed with two 
layers of paper pasted together with a large quantity af maidé paste and also gum at some 
places. € paste as well as the gum showed active signs of brittleness. The manuscript 
and the back paper had Heveloned) individually and collectively a very large number of 
folds caused by undue pressure and faulty rolled condition in which it was found kept. 
The paper was very weak along the folds. There were several water-marks and stams 
on the surface. Quite a ek number of tears on the body and fragility of the edges was 
eX rr Piel which had become stiff due to excessive paste and its drying 

ee eee 

Since the ink used was water-soluble, it was found necessary to introduce a non- 
aqueous fixative to preserve it before water or its alcoholic mixtures could be used to remove 
the paper-coatings on the back and flatten out the manuscript by dressing up the creases 
along the tines of fold. The first step was, therefore, to fix the letters with 1 per cent 
itt aor a base solution. The fixative was allowed to dry, and then trials were made 
at’ different places with damp swabs of cotton to sec if the ink had been fixed properly or 
not. At places where ink was found spreading another coating of the fixative was applied, 
The manuscript was then laid on Japanese Ussue-paper over an inclined glass-sheet with 
the hack side exposed. 

The back was then flushed uniformly and thoroughly with water, and when the paste 
had become soft the first layer of the rarest pa was removed from one corner carefully, 
so that the manuscript remained undisturbed in its position over the glass-sheet. The more 
sticky parts were-softened by 4 liberal use of water through the arrangement shown 
in fig. t. When this layer of paper had been completely removed, the lump of excess 
paste Jeft behind on the back of the manuscript was scraped off carefully with a horn 
spatula, and the other layer of paper was ca ully detached from the back. During the 
course of the removal of this layer it was found necessary to watch the front side of the 
Manuscript through the inclined glass-sheet to ascertain that the loose fragments did not 
get displaced from their position. When this layer came out the back of the manuscript 
was brushed carefully with a fine sable-hair brush and copious flaw of water to remove 
all the sticking old gum and paste. Excess water was t drained off and Nepalese 

issue-paper fixed on the back by simply wetting it. The manuscript was then turned 
upside down and allowed to dry coniptetely. Portions of the written surface where ink 
was found spreading were fixed wp again with another coating of the fixative. 

Most a the stains which were due to water-soluble matter were now found removed, 
but organic solvents like xylene, alcohol, petro! etc. had to be used to remove oily and fatty 


‘Journal of indian Museums, VIEL (1952), p. 42. 
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stains. When the solvents had dried the obstinate stains were treated with hydrogen- 
per-oxide in water and pyridine for their elimination. It was not found necessary in this 
case to use more drastic stain-removers such as bleaching powder. A sheet of Nepalrse 

aper was then laid on the manuscript, which was placed upside down on the glass-plate. 
The tissue-paper Which had Pieseneyy been applied on the back was then removed and the 
manuscript washed thoroughly on the back with a fine jet of water till it ‘was completely 
free of pyridine which had previously been used for the removal of obstinate stains. 
Starch paste was then applied on the back of the manuscript uniformly and two layers of 
Nepalese paper one after another pasted over it, The manuscript was then removed from 
the glass-sheet and put upside down on the wooden table, and the tissue-paper in frons of the 
manuscript was carcfully removed. The edges of the pasted back tissue-paper were pasted 
all over on the table and the manuscript allowed to dry for a day orso. It was cut as 
before, and now it is in the condition illustrated on pl. XXVI-B. 


3. A VARNISHED MANUSCRIPT ON PAPER 


This specimen of varnished writing on thick paper in. Naskh script was presented to 
the Central Asian Antiquities Muscum, New Delhi, by Shri Hamid Ali in t946. The 
writing was. in black ink and the spacing patterns on the three horizontal stripes. were 
executed in blue, red and gold. : | 

Tt was found that the manuscript had become pale as a result of the thick varnish 
which had, at some stage, been applied to it either in order to protect it from the dele- 
terious influence of the atmosphere or to restore the luminosity and transparency originally 
intended by the calligraphist or the artist.! It was thus a case of the darkening of the 
manuscript due to varnish? On examination it was noticed that the varnish was spirit- 
soluble. Oxidation had started, rendering: it pale-yellow and showing developments of 
fissures and cracks all over the surface. The whole surface presented a dark ap ce, 
and the bluc, red and old pigments of the patterns appeared nothing more than dirty 
patches. The manuscript as a whole was quite stiff, and if the varnish had not been 
removed it would have turned brown, and further drying and oxidation would have led 
the manuscript to break into pieces, | | : 

A suitable mixture of rectified spirit and turpentine oil was used successfully to soften 
the varnish which was then renioved by a swab cotton dipped in toluene. The alternate 
treatment with rectified part a al mixture and toluene was continued till only 
B trace of the varnish Was left. n the end a conti of 5 per cent viny!-acetate in a 
mixture of rectified spirit and toluene {1 <1) was given to the surface4 Pi, XXVII 
shows the condition of the manuscript during the course of cleaning, the right one-third 
representing the cleaned and preserved part and the rest on the lefi 4 c tuntreated 
portion, 


4; A MODERN OIE-PAINTING 


The title of this oil-painting was “Boy with Apples *, painted by Amrita Sher Gil, 
one of the modern Indian painters of Fepute, in £934, one year after her election as an 
‘Manual on the Conservation’ ant Restoration of Paintings (Tuterniaticmal Twines. Tnitellectual 
Cooperman Poe sive ei of Paintings (Intern Institute of Intelle 
*The Care of Paintings, UNESCO publication 778, p. tog 
*Manual on ihe Conservation and Restoration of Paintings, pe 179. 
“Technical Studies in: the Field of the Fine Arts, VII, no. + (Harvard, 1938), p. 41. 
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PLATE XXVIII To face plate XNIN 





Modern oil-painting ({): A, before treatment » 


B, after treatment (ete page ob) 


To face plate NNVUI PLATE XXIX 





Wall-painting fram Central Asia sizé 7 in. x 7 in.) + A, before treatment; B, after treatment 


see page 97, 
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TECHNICAL NOTES 


Associate of the Grand Salon. It was 4g in, by 32 in. in dimensions and was done in oil 
on canvas. Flaking of the paint at several places was noticed very prominently. 

could be several reasons for the deterioration of this puinting, seer violent movements. 
which the canvas must have undergone in transportation from one place to another and 
the exposure to dust and dry and damp sieathap-coaditions during storage must have 
contributed Sage | to its deterioration. 

The varied conditions of humidity and temperature are most detrimental not only 
to paint-tilms but to. canvas-fibres, The expansion and contraction of the thick paint- 
aes are different from those of the cotton fibre, and as such the forces causing detachment 
of the a from the canvas must have been working all along. <A lot of dust was 
found accumulated on the surface, which, at some places, seemed to be ingrained into 
the surface parmt-layer. In a country like India, where temperature and humidity varia- 
tions are very wide, the preservation of oil-paintings presents a very difficult problem. 
Paintings like (he present one cannot survive long unless they are exhibited or stored in 
place where humidity and temperature are controllable. Pl. XXVITI A shows the 


condition of the painting with the flaking parts marked as A, B, C and D. The pains- 
film had Serge a off at some places and at others it had a tendency to flake off. Pieters 
curling and they had stiffened to some extent duc to oxidation. 

e painting, therefore, required in the first instance the removal of dirt from the 
back side. The canvas was then removed from its stretcher and placed on a tuble. Dry 
brushing was done to remove the loose dirt from the painted surface, and then a wet sponge 
was applied throughout with a slight pressure so that the dampness did not reach the canvas. 


Dried oil has a slight or partial solubility in ethylene-di-chloride, alcohol, ethyl acetate ete. 
Mixtures of water and alcohol, cthyl acetate and toluene were therefore applied in this 
ease to remove the ingrained dirt with restraint. When the solvents had dried a solution 
of | per cent methyl-metha-crylate in 80 per cent toluene and 20 per cent ethyl alcohol 
was injected from behind the canvas in the areas where the paim was showing signs of 
Haking. [Immediately the flaking parts were pressed back to the canvas with a spatula. 
The portions thus treated were kept pressed between sheets of tissue-paper and glass for 
as:long a time as was required for the volatilization of the organic a ae It was not 
found necessary to apply preservative to the whole painting, The portions marked A, 
B, C and D on pl. XXVIII B show the condition of the treated portions. For the future 
preservation of such a painting it is necessary to avoid acute humidity and temperature 
deviations and to mount it on a proper stretcher in a frame protecting the back from dust, 
moisture and other impurities which are likely to get deposited om it. 


5. A WALL-PAINTING 


This fragment of a wall-painting was from Miran in Central Asia, belonging to the 
third-fourth century a.p. The plaster’ consisted of a mixture of clay, straw and. fibre, 
with « white coating to serve as priming. There was a uniform pink coloration on the 
surface, reported to be due to the presence of ferric oxide commonly known as red ochre. 
The designs were reaitee in. red, black and grey. The layer of original mud-plaster was 

in depth and was 


3 im, 2 i supported by a thicker layer of about 4 in. of plaster of 
ars.* The painting was not a fresco, because the pigments did not seem to be ingrained 





‘Aurel Stein, Serindia, I (Oxford, 1921), p. 1390- 
=F, H, Andrews, Catalogue of Wall Paintings from Ancient Shrines in Gentral Atia and Sistan (Delhi, 
1949), Introduction, p, xii, 
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into the plaster; further, the Prgatents which would have remained unaffected in:a fresco, 
easily came off in this case at the slightest touch and wetting.’ On the surface there were 
dust, mud-accumulations and water-marks. 

Treatment of wall-paintings other than frescoes is difficult since the aN ih for the 
use of solvents and chemicals is limited. Aqueous solutions are strictly prohibited, and 
recourse is, thercfore, to be taken to organic solvents only, ‘The adhesive Sealy ‘hpi 
in the pigments in this case seemed to have decomposed, and this accounted for the 
pulverization of the pigments on the surface, though deterioration from soluble salts? 
was nor noticeable. The problem, therefore, was to clean the surface of all extraneous 
material and fix back the pigments and the loose plaster to. their positions: 

The wall-fragment was, therefore, brushed with a fine Chinese brush so that only the 
superficially-accumulated dirt could be removed. Then a suitable mixture of aleahol 
with as few a drops of water as possible was prepared to remove the mud-accumulation 
and the water-tmarks, using toluene as a restrainer. Application of these chemicals was 
made through cotton-swabs to remove the mud in different stages, 48 it is not possible in 
the case of paintings on mud-plaster to work on damp areas for prolonged periods. The 
damp areas were th erase back to their positions, and alcoho! was applied on the 
whole panel so that it just gave a on to it temporarily, This treatment resulted in 
rendering the surface clean, Areas which had become more wet than was required ere 
treated with a liberal quantity of aleohol. It require paints 
to dry. Then a coating of *5 per cent Tositigh rethaccas ate in 75 per cent toluene and 25 
per cent methanol? was applied to the surface: ‘This coating was allowed to dry, and 
the pigments which had not become fixed were further given one more coating of the 
preservative solution: Pl, XXEX shows the condition of the painting before and after 
treatment. 


co 


at least 24 hours for the painting 





"Current Stienee, VI, no. ; (£937), pp. 223-25, 
*fbid., 1X, ne. to (1040), P. ge: 
® Journal wf Indian Museums, (1953), p. 65, 
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